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Introduction: Although Arab Americans represent one of the fastest-growing populations in the 
U.S., there is very little health data about their preventive health habits and health-promoting 
lifestyle, including cancer screening.  
Purpose: The purpose of this study is to examine the relationship between personal factors, 
health-promoting behaviors, and cancer-screening behaviors of Arab Americans while 
controlling for acculturation. 
Design: Pender’s Health Promotion Model was the conceptual framework for the study. A cross-
sectional correlational design explored the relationship between the study variables utilizing an 
online-based survey to collect data from Arab Americans. Multimodal recruitment was used to 
recruit a convenience sample of 287 Arab Americans age 21 and older. Participants completed 
self-report questionnaires consisting of personal characteristics, acculturation, health-promoting 
lifestyle, and gender-specific cancer screening uptake and intention to screen for cancer. The 
survey was offered in both languages: Arabic and English. The instruments used to collect the 
data were the Health Promotion Lifestyle Profile (HPLP) scale, cancer screening behavior 
subscale, intention to screen subscale, and a questionnaire of personal factors which included 
questions about demographic and health habits. 
Results: More Arab American females (58.5%) participated in the study than males (41.5%). 
The majority of the participants were age 33-39 (50.9%), married (56.1%), Muslim (80.8%), 




access to care, and the majority performed positive health habits and had low personal and 
family (19.9%) history of cancer. In terms of acculturation, the majority of the participant were 
proficient in English (94.1%) and had been in the U.S. for more than five years (73.9%).  
Overall, the sample performed positive health-promoting behaviors. Participants scored 
medium to low in intention to screen for breast cancer (BC) (M = 18.5, SD = 4.5), cervical 
cancer (M = 17.4, SD = 5.2), colorectal cancer (CRC) (M = 14.9, SD = 5.0), lung cancer (M = 
13.7, SD = 4.5), and prostate cancer (M = 13.8, SD = 5.6). Female participants reported 
receiving cancer screening for BC (45.1%) and cervical cancer (69%). Male participants reported 
receiving prostate cancer (36.9%), and consultation for prostate cancer (36.1%). Both males and 
females reported receiving CRC (28.9%) and lung cancer (33.6%). Health-promoting behaviors 
partially predict cancer-screening behaviors. 
Implications: The study contributes to the body of nursing knowledge regarding the relationship 
between health-promoting behaviors and cancer-screening behaviors. Primary healthcare 
practitioners should encourage Arab Americans to continue to adhere to health-promoting 
behaviors, which may ultimately influence their cancer-screening behaviors. Cancer screening 
programs serving Arab Americans are encouraged to address cancer screening in the context of 









Cancer is the second leading cause of death worldwide. Globally, the estimated number 
from 2018 to 2040 of new cases is predicted to be 18 to 29 million, with 9 to 16 million death 
(World Health Organization [WHO], 2018a). Cancer is also the second leading cause of death in 
the U.S., second only to cardiovascular diseases. In 2020, it is estimated that 1.8 million people 
will be diagnosed with cancer and that 606,520 people will die from it in the U.S. (American 
Cancer Society [ACS], 2020).  
In the U.S., incidence and mortality rates vary by race and ethnicity. The age-adjusted 
incidence rates per 100,000 population among non-Hispanic Whites (NHWs) are approximately 
501.2 for males and 440.7 for females. The age-adjusted mortality rates per 100,000 population 
for NHWs are 193.8 for males and 139.9 for females (ACS, 2020). Because Arab Americans 
(ArAs) are categorized as NHWs, they are included in these incidence and mortality rates.  
The ArA population is one of the fastest growing heterogeneous populations in the U.S. 
This ethnic population increased by 72% between 2000 and 2010 (Arab American Institute 
[AAI], 2015; U.S. Census Bureau, 2013). The AAI reports that 3.7 million Americans elf-





political conflict and instability in many Arab countries. One objective of Healthy People 2020 
(HP2020) is to increase the proportion of individuals who receive recommended cancer 
screening based on age and gender. The target is 81.1% of all women aged 50 to 74 years will 
receive recommended breast cancer (BC) screening. For cervical cancer screening, the target is 
93% of women aged 21 to 65 years to receive screening. For colorectal cancer (CRC) screening, 
the target is 70.5% for adults aged 45 and older. For prostate cancer screening, the target is to 
increase (15.9%) the proportion of men aged 50 years and older who will discuss with their 
healthcare providers the advantages and disadvantages of the prostate-specific antigen (PSA) test 
to screen for prostate cancer (Office of Disease Prevention and Health Promotion, 2020). There 
is no target goal for lung cancer screening by HP2020. However, the ACS issued 
recommendations for early detection of cancer in average‐risk, asymptomatic adults for several 
types of cancer, including lung cancer see Appendix A (Smith et al., 2019). The recommendation 
for lung cancer is to receive annual screening with low-dose computed tomography (LDCT) for 
adults age 55 to 74 years who have a 30 pack per year smoking history and currently smoke or 
have quit within the past 15 years (ACS, 2020). 
Current cancer screening rates fall short of the HP2020 recommendations. An analysis of 
the National Health Interview Survey (NHIS) data from 2000 through 2015 on cancer-screening 
trends in the U.S. reported lower levels of cancer screening than the recommendations (Hall et 
al., 2018). Around 71.7% of women aged 50 to 74 had had a recent mammogram, 81.3% of 
women aged 21 to 65 had had a recent Pap test, and 63.4% of women aged 50 to 75 had had a 
recent CRC cancer screening. Men, on the other hand, had lower rates of cancer screening: 





older had had a PSA test (Hall et al., 2018). The rate of adherence to cancer screening among 
NHWs was low, similar to the national rate, and therefore did not meet the target rates for BC 
(70%), for cervical cancer (80.3%), or for CRC cancer (62.6%).  
There are limited evidence showing that ArAs have low cancer screening rates. An 
analysis of the NHIS data 2000-2011 was conducted to compare the preventive health behaviors 
of U.S.-born and foreign-born White women from Europe and Arab nations (Dallo & Kindartt, 
2015b). The analysis revealed that foreign-born women from Arab nations are more likely to 
have not received mammogram (28%), clinical breast exam (CBE) (34%), and Pap test (16%) 
compared to U.S.-born women (mammogram [23%], CBE [11%], Pap test [5%]), and Europe-
born women (mammogram [27%], CBE [22%], Pap test [13%]). The same researchers 
conducted a similar study on U.S.-born and foreign-born White men (Dallo & Kindratt, 2015a). 
Foreign-born White men from Arab nations had low rates of PSA testing (41%), similar to U.S.-
born White men (40%), but lower than foreign-born White men from Europe (49%). In 
summary, all populations fell short of Healthy People 2020 target of cancer screening rates. 
However, ArAs screening rates were lower than the general U.S. population.  
Background 
Approximately 30% to 50% of cancer cases are preventable by avoiding risk factors and 
by implementing healthy lifestyle modifications including a healthy diet, physical activity, 
smoking cessation, and hepatitis B vaccination (WHO, 2018b). Screening can prevent cervical 
and CRC cancer by allowing for early detection and the removal of precancerous lesions (ACS, 





hepatitis B virus (HBV), can also be prevented by behavioral changes, vaccination, and treatment 
of the infection. 
Health-Promoting Behaviors 
The World Health Organization defines health promotion as “the process of enabling 
people to increase control over, and to improve, their health.” (WHO, 2016). There is a global 
shift toward health promotion and illness prevention by identifying the root causes of ill health 
(WHO, 2016). The evidence showed a relationship between BC, cervical cancer, and CRC 
screening behaviors and the health-promoting lifestyle (Bostean, Crespi, & McCarthy, 2013; 
Oran, Can, Senuzun, & Aylaz, 2008). Yet, health promotion and disease prevention behaviors 
are uncommon practices among ArAs (Aboul-Enein & Aboul-Enein, 2010). Health-promoting 
programs and resources targeting the ArA population are scarce due to limited information about 
this population’s healthcare behaviors; therefore, it is assumed that there is no urgency to 
develop such programs.  
Risk Factors for Cancer 
Arab Americans are at a greater risk for developing chronic diseases, including cancer, 
compared to other NHWs (El-Sayed & Galea, 2009). The literature reports several personal and 
behavioral factors that increase risk for developing cancer including tobacco use, physical 
inactivity, obesity, and history of exposure to carcinogens (Abuelezam, El-Sayed & Galea, 2018; 
McDermott-Levy & Al Balushi, 2015; Saadi, Bond, & Percac-Lima, 2012). In addition, ArAs 
have lower vaccinations rates (Abuelezam et al., 2018). 
Because tobacco use is culturally acceptable behavior, ArAs have a high prevalence of 





(Al-Omari & Scheibmeir, 2009; Ghadban, Haddad, An, Thacker, & Salyer, 2016). Within the 
ArA community, physical activity is viewed as task-related, rather than as structured intentional 
exercise (Tailakh et al., 2016). Hence, studies of ArAs reported low engagement in physical 
activities (Qahoush, Stotts, Alawneh, & Froelicher, 2010; Tailakh et al., 2016). Although studies 
are scarce in this area, obesity is an issue in ArA communities. One study reported that 67% of 
ArA participants are either overweight, or obese (McDermott-Levy & Al Balushi, 2015).  
Cancer-Screening Behaviors 
Arab Americans are among the least likely to utilize cancer screening, compared to non-
Hispanic non-Arab Whites (Abboud et al., 2017; Dallo & Kindratt, 2015b). Similar to other 
minorities and immigrant populations, ArAs’ cancer-screening behaviors (intention to be 
screened and receiving screening) are influenced by several factors (Agide, Sadeghi, 
Garmaroudi, & Tigabu, 2018; Fitzmaurice et al., 2015). Some of the factors are unmodifiable, 
such as gender, race, age, and culture. However, there are modifiable factors related to individual 
cognition including beliefs, knowledge, perceived benefits, self-efficacy, barriers, social support 
and acculturation to cancer-screening adherence. The evidence suggests that, to understand 
cancer-screening behaviors, it is essential to understand how an individual approaches cancer 
screening in light of their knowledge, belief systems, level of self-efficacy, actual or perceived 
barriers, and understanding of the benefits of screening in ways that positively or negatively 
affect their personal choices regarding screening (Al-Omran, 2005; Champion, Skinner, & 
Menon, 2005; Oh, Kreps, & Jun, 2013). In addition, researchers indicate that health behaviors 







Acculturation is defined as the successful dual process of psychological and cultural 
adaptation to a new culture as a result of interaction between two groups (the dominant culture 
and the individual), while maintaining one’s own culture (Berry, 2003). Evidence shows that 
acculturation may influence one’s health behaviors negatively or positively. Limited studies 
suggest that a higher level of acculturation to American culture positively influences ArAs’ 
preventive health habits (Jadalla & Lee, 2012) and their health-promoting behaviors such as 
physical activity, whereas a higher level of enculturation to Arabic culture negatively influences 
health practices such as tobacco use. (Jadalla, Hattar, & Schubert, 2015; Khalil, 2014).  
The literature on ArAs’ cancer-screening behaviors and health-promoting behaviors 
suggests a relationship between preventive health habits, health promotion behaviors and cancer 
screening; a relationship between acculturation, preventive health habits, and health-promoting 
lifestyles; and cancer-screening behaviors among ArAs. However, the relationship between a 
health promotion lifestyle and cancer screening among ArAs is not known. 
Problem 
Disparities in cancer screening in the U.S. will continue to exist among ethnic minorities 
unless the healthcare system and public health decision-makers intervene. These disparities will 
hinder the national movement toward health promotion, disease prevention, and fulfilling the 
objectives of HP2020. The current population data on ArAs does not accurately capture their 
preventive health and cancer-screening behaviors due to the ethnicity classification. Arab 
Americans are an invisible population in the national healthcare data. They are considered NHW; 





have a low participation rate in cancer-screening and preventive-health practices and a high 
participation rate in behavior that is high risk for cancer, such as the use of tobacco. Empirical 
studies on cancer-screening behaviors, preventive health, and health-promoting behaviors of the 
ArA population are limited and have led to inconsistent conclusions. Subsequently, no evidence 
is available of the relationship between health-promoting lifestyle and adherence to cancer 
screening. It is unknown if the low cancer screening rate is related to ArAs’ overall low practice 
of healthy lifestyle behaviors or to other cultural factors that need to be explored. 
Conceptual Framework 
The health promotion model (HPM) shows that humans are biopsychosocial beings and 
that their interaction with the environment helps them gain new experiences (Pender, Murdaugh, 
Parsons, & Ann, 2006, Pender, Murdaugh, & Parsons, 2011). Inherent characteristics and 
acquired experiences affect human behaviors. Cancer-screening behavior involves complex 
factors including biological, psychological, social, and environmental factors. The HPM 
incorporates biological, psychological, social, and environmental domains that could better 
describe and predict cancer-screening behavior among ArAs.  
The HPM was used in this study for various reasons: First, the model has been widely 
used to describe and predict health-related behaviors, including cancer-screening behaviors. It 
provides a conceptual map to describe the health promotion behaviors of ArAs and help identify 
which variables may influence or predict future health-promotion behaviors, including cancer 





motivate positive health-promoting behavior. Third, the model is sensitive to cultural aspects, 
and has been successfully used by several cultures and ethnic populations, including ArAs. 
 
Figure 1. Pender’s revised Health Promotion Model (Pender et al., 2006) 
Pender originally developed the HPM in 1982 (Pender et al., 2006, Pender et al., 2011). It was 
revised several times in 1987, 1996, and 2002 based on findings from studies that employed the 
HPM. Some constructs were removed from the model, and others were added (Pender et al., 
2006). Pender developed this model (see Figure 1) by integrating constructs from the 
expectancy-value theory, the social cognitive theory, and the nursing perspective of holistic 
human functioning (Pender et al., 2006; Pender et al., 2011). The HPM illustrates the interaction 
that takes place between cognition, action, and environment to influence the individual’s health-
promoting behaviors to lead a healthy lifestyle (Pender et al., 2006). Thus, it focuses on 
describing and predicting the components of a health-promoting lifestyle (Pender et al., 2006). 
The HPM consists of three major concepts: individual characteristics and experiences, behavior-





Individual Characteristics and Experiences 
The individual characteristics and experiences are nonmodifiable factors that directly and 
indirectly influence health-promoting behavior. The concept includes two constructs: prior related 
behavior and personal factors.  
Prior related behavior. It refers to the individual’s previous experience of engaging in 
the desired behavior. It influences the desired behavior directly as an individual develops a habit 
toward the behavior. However, it can influence the desired behavior indirectly, mediated by the 
behavior-specific cognition including perceived benefit, perceived barriers, perceived self-
efficacy, and activity-related affect (Pender et al., 2006; Pender et al., 2011). The prior related 
behavior requires previous knowledge and experiences in health-promotion actions (Pender et 
al., 2006). 
Personal factors. Personal factors refer to biological, psychological, and social factors. 
They influence the desired health-promoting behavior directly or indirectly through the behavior-
specific cognition and affect. The three factors include (a) personal biological factors, such as 
gender, age, strength, and body mass index; (b) psychological factors such as self-esteem, self-
motivation, personal competence, and perceived health status; and (c) sociocultural factors, such 
as race, ethnicity, acculturation, education, and socioeconomic status (Pender et al., 2006; Pender 
et al., 2011). 
Behavior-Specific Cognitions and Affect  
The behavior-specific cognitions and affect concepts are modifiable factors. These 
factors can be manipulated to achieve the desired health behavior. These include six subconcepts 





perceived benefit of action, perceived barriers to action, perceived self-efficacy, activity-related 
affect, and two components are connected to social and environmental factors, and interpersonal 
influences and situational influences. The behavior-specific cognitions and affect influence the 
desired health behavior directly, through promoting behavior, and indirectly, through 
commitment to a plan of action (Pender et al., 2006; Pender et al., 2011). 
Behavioral Outcome   
Included in the behavioral outcome is a commitment to a plan of action, which refers to 
having the intention to identify and develop a plan of action to engage in the desired health 
behavior (Pender et al., 2011).  The health-promoting behavior is the outcome of the health 
decision-making process (Pender et al., 2011). It is the desired outcome that has been directly or 
indirectly influenced by both the individual characteristics and experiences and the behavior 
specific and affects. Pender (1996) recommends using a full or partial model to test properties on 
health-promoting behaviors.  
  
 







Application of the Health Promotion Model 
Figure 2 above shows the proposed study model and Table 1 below shows definitions of 
the concepts. Pender’s Health-Promotion Model can by utilized as a whole or only specific parts 
of it to provide conceptual bases for a study. In this study, a partial part of the HPM will be used. 
The model shows that personal factors directly influence cancer-screening behaviors. The health-
promoting behaviors directly influence cancer-screening behaviors. Acculturation directly 
influences health-promoting behaviors and directly influences cancer-screening behavior.  
Table 1. Definition of the Study Concepts. 
Concepts  Definition of concepts 
Personal Factors Refers to personal characteristics including biological, 
psychological, and socio-cultural attributes. It also 
includes preventive health behaviors, and personal and 
family cancer history. 
Health-Promoting Behaviors Individual “behavior motivated by a desire to increase 
well-being and actualize human health potential” 
(Pender et al., 2011). 
Acculturation The process of adapting another culture including traits 
and social norm while maintaining traits of one’s own 
culture (Berry, 2003). 
Cancer-Screening Behaviors Refers to the engagement of an average-risk individual 
in the recommended investigation and testing for signs 
of cancer such as breast cancer or prostate cancer (ACS, 
2018). and refers to having the intention to identify and 
develop a plan of action to engage in cancer-screening 
behavior (Pender et al., 2011).  
 
The HPM provides a framework to explore the relation among ArAs between health-
promoting behaviors, with the intention to undertake cancer screening in the future, and age-





may lead to positive engagement in both health-promoting behaviors as well as cancer-screening 
behavior.  
Purpose 
The purpose of this study is to examine the relationship between personal factors, health-
promoting behaviors, and cancer-screening behaviors of Arab Americans, while controlling for 
acculturation. 
Research Question 
Do health-promoting behaviors predict cancer-screening behaviors of Arab Americans? 
Specific Aims 
Aim 1: To examine the association between personal factors, health-promoting behaviors, 
and acculturation of Arab Americans. 
Aim 2: To examine the associations of personal factors, health-promoting behaviors, and 





REVIEW OF LITERATURE 
The aim of this literature review is to critically evaluate the state of the science regarding 
cancer-screening behaviors among Arab Americans (ArAs). The evaluation was done by 
synthesizing the findings of relevant literature on the topic. This review evaluates studies that 
examined cancer-screening behaviors and health-promotion behaviors in general among ArAs. 
The search for literature was carried out using several databases: CINHAL, Ovid MEDLINE, 
PubMed, ProQuest, and Scopus. The search keywords were combinations of Arab American(s), 
cancer, cancer-screening behavior, intention to screen, health-promoting behavior, and 
acculturation (see Figure 3).  
 




The search was set for 15 years, from 2003 through 2019, to include all possible evidence 
over this time period for potential studies.  
The literature is arranged according to constructs from the study’s conceptual model. The 
constructs are personal factors, acculturation, health-promoting behaviors, and cancer-screening 
behaviors. Also presented is a discussion about the current state of the science regarding cancer 
screening among the ArA population. A review of cancer-screening rates among ArAs precedes 
the synthesis of the literature.  
Cancer Screening Rates 
Breast Cancer (BC) and Cervical Cancer Screening  
The rate of breast and cervical cancer screening among ArA women remains lower than 
the Healthy People 2020 (HP2020) target, which is to reach 81.1% of BC screening for women 
aged 40 years and older and to reach 93% of cervical cancer screening for women aged 21 to 65 
years old. BC and cervical cancer screening ranged from 50% to 86% among ArA women 
(Alatrash, 2015; Ayash et al., 2011; Dallo et al., 2011; Dallo & Kindratt, 2015b; Salman, 2012; 
Williams et al., 2013). Dallo and Kindratt (2015b) compiled 12 years of National Health 
Interview Survey data (n =117,893) to estimate and compare the age-adjusted prevalence of not 
participating in preventive health practices, including clinical breast examination (CBE), 
mammogram or Papanicolaou (Pap) smear, among U.S.- and foreign-born White women by 
region of birth. They concluded that foreign-born ArA women were less likely to report 
receiving a Pap smear (OR: 0.13, 95% CI: 0.05–0.31) and CBE (OR: 0.16, 95% CI: 0.07–0.37) 




In another study, Dallo and colleagues (2011) surveyed 489 ArA women and found that 
only 65.8% (n = 322) of the sample had had mammograms and that 61.9% (n = 303) of ArA 
women had had Pap tests. However, Williams et al. (2013) reported that ArA women aged 41 
and older had higher rates of mammogram: 85.6% (n = 146), and 66% (n = 110) had had it 
within the preceding one to two years. From the same study, 80% (n = 187) of ArA women had 
received cervical cancer screening, and 71% had had it within the last 12 months (Williams et 
al., 2013). 
Colorectal Cancer (CRC) Screening 
The colorectal cancer screening is below the HP2020 target of 70.5% of adults aged 50 
and older. The CRC screening rate among ArA adults ranged from 10.5% to 54% (Dallo et al., 
2011; Khawaldeh, 2008). In their study, Dallo et al. (2011) described that only 10.5% from a 
sample of 866 participants had received CRC screening. Another study revealed that only two 
out of seven of the women participants (one younger than 50 and the other over 50 years old) had 
ever received CRC screening (Jillson et al., 2015). Likewise, Khawaldeh (2008) surveyed 195 
ArA adults aged 50 and older and found that only 54% (n = 105) of participants had had some 
form of the recommended CRC screening.  
Lung Cancer Screening 
Since the launch of the new guidelines for lung cancer screening by low-dose spiral 
computed tomography (LDCT), the screening rate is gradually increasing but remained relatively 
low compared to other types of cancer screening. According to the 2010 National Health 
Interview Survey (NHIS), 2% to 4% of high-risk smokers received LDCT for lung cancer 




there is an increase in LDCT for lung cancer screening, researchers found no significant increase 
from 2010 to 2015. The LDCT for lung cancer was 3.3% in 2010 and 3.9% in 2015 (P = .60) 
(Jemal, & Fedewa, 2017). In another study, the researchers found that individuals who received 
CT for lung cancer screening were more than 1.5 times higher in 2015 than 2010 (2.1% vs. 
1.3%; p < .001) (Huo, Shen, Volk, & Shih, 2017). 
Prostate Cancer Screening 
In their study, Dallo and Kindratt (2015a) reported that foreign-born White men from 
Arab nations had low rates of PSA tests (41%) (n = 238), similar to U.S.-born White men (40%) 
(n = 88,413) but lower than foreign-born White men from Europe (49%) (n = 2,567). According 
to Dallo et al. (2011), 49.3% (n =185) of ArA men had had their PSA test.  
Summary 
To date, the precise cancer screening rates of ArAs is unknown. Few studies have utilized 
national databases to identify ArAs based on the place of birth. However, other information 
regarding cancer-screening rate of this population has been based on a few studies that utilized 
self-report data of community-based populations. Therefore, studies of cancer screening rates 
among ArAs compared to national average data reported higher or lower rates for BC and 
cervical cancer, lower rates for CRC cancer, and higher rates for the PSA test. The 2015 national 
average rates of mammography for women 40 years and older were 50.2% for women who had 
had it within the past year and 64.3% for women who had had it within the past two years. For 
cervical cancer screening, the 2015 national average was 81.4% for women aged 21 to 65. The 




34.4%. Finally, the 2015 average national rate of CRC cancer screening of adults aged 50 and 
older was 62.6%. 
Personal Factors 
Based on the health promotion model (HPM) personal factors (individual characteristics) 
are greatly related to cancer-screening behaviors. The personal factors included biological, such 
as age; sociocultural, such as religion; sociodemographic characteristics, such as level of 
education; and health habits such as tobacco use, personal and family history of cancer.  
Demographic Characteristics 
Age has been frequently linked to cancer-screening behavior. This variable is especially 
important among ArAs because they tend to be diagnosed with cancer at a younger age 
compared to non-Arab, non-Hispanic Whites (NHWs) (Brittingham & de la Cruz, 2005; Mellon 
et al., 2013). Age is considered a risk factor in this population because of the early age and the 
advanced stage of the cancer onset (Mellon et al., 2013). The average age of cancer onset among 
ArAs is between 25 to 44 years old (Brittingham & de la Cruz, 2005). The data suggest that 29% 
of ArAs are diagnosed with cancer at an early age, between 40 to 49, compared to 16% of NHWs 
within this same age-range (Do, Kau, Weiss, Severson, & Schwartz, 2000; Mellon et al., 2013; 
Signori, Schwartz, Dakhlallah, Pandit, & Signori, 2011). Also, ethnic minority women tend to be 
diagnosed with advanced-stage and larger tumor size compared to NHWs (Arashad, Williams, 
Mabiso, Dey, Soliman, 2011).  
Marital status, country of origin, and religion have been linked to cancer-screening 
behaviors among ArAs in several studies. Married ArA women are more likely to participate in 




and religion are significant determinants to cancer screening among ArAs (Alatrash, 2015). 
Christian ArAs originally from Lebanon were more likely to adhere to cancer screening than 
ArAs originally from Jordan (Alatrash, 2015) or Yemen (Talat, 2015).  
Level of income, level of education, and employment status are predictors of cancer-
screening behaviors among ArAs. Arab Americans who had higher levels of education were 
more likely to participate in cancer screening (Alsayid, 2017). However, some studies contradict 
that, indicating level of income and education are not significantly associated with cancer 
screening (Al-Omran, 2003; Salman, 2012).  
Access to healthcare and Primary Care Practitioner Recommendations 
Health insurance and the recommendations of a healthcare provider are important 
variables for taking up cancer screening among ArAs. Lack of health insurance was reported as a 
barrier to cancer screening (Kawar, 2013). However, a doctor’s recommendation for cancer 
screening was one of the strongest predictors for adherence to cancer screening (Allen et al., 
2018).  
Health Habits 
Perceptions about personal health and previous preventive health behaviors are 
determinants of cancer-screening behaviors. Perceived health status had an influence on cancer-
screening behavior. Participants who perceived themselves to be healthy were more likely to 
adhere to BC screening (Salman, 2012). Receiving cancer screening in the past predicted the 
intention and adherence to undergoing cancer screening in the future (Petro-Nustas, Norton, 




Body mass index. Obesity is one of the risk factors for cancer, especially CRC (ACS, 
2018); however, limited attention has been given to obesity in relation to cancer-screening 
behavior among ArAs. Few researchers indicated that ArAs do not maintain a healthy body 
weight (Dallo et al., 2011; El Hajj & Cook, 2018). One researcher reported that the rate of 
obesity among ArAs is 62.1%, with 28.9% of the participants being overweight, and 9% at an 
average weight (Dallo et al., 2011). In another descriptive study the authors reported that 54% of 
ArA participants were either overweight or obese (El Hajj & Cook, 2018).  
Tobacco use. Tobacco smoking is one of the most confirmed causes of cancer and 
cancer-related death. It accounts for an average of 30% of all cancer deaths in the U.S. (ACS, 
2017; Gandini, Botteri, Iodice, 2008; Jacobs et al., 2015). ArAs, and especially ArA men, are 
more likely to be heavy smokers and among the least likely of all smokers to quit smoking (Akl 
et al., 2011; El-Sayed & Galea, 2009; Gandini et al., 2008; Khan, Ruterbusch, Gomez, & 
Schwartz, 2013; Kindratt, Dallo, & Roddy, 2018). Scientific data indicate that the prevalence of 
smoking among ArAs is as high as 39% to 69% compared to 29% in the general U.S. population 
(El-Sayed & Galea, 2009; Gandini et al., 2008; Haddad, El-Shahawy, Shishani, Madanat, & 
Alzyoud, 2012; Rice, Templin, & Kulwicki, 2003). Moreover, few ArAs (11% to 22.2%) quit 
smoking compared to 26% of the general US population (El-Sayed & Galea, 2009; Gandini et 
al., 2008; Kindratt et al., 2018; Rice et al., 2003).  However, it is essential to note that tobacco 
smoking is an accepted social and cultural practice among Arabs, especially smoking hookahs 
(water pipes) (Baker & Rice, 2008). This cultural practice makes this population more 





Personal and family history of cancer 
Individuals who had had cancer, who had a family member with cancer or knew someone 
who had cancer were more likely to receive cancer screening (Salman, 2012). However, Talat 
found that unscreened participants had higher family histories of CRC cancer (2015).   
In her comparative, cross-sectional study, Alatrash (2015) examined the associations 
between BC screening and sociodemographic characteristics among ArA women from three 
Arab countries. She aimed to identify which sociodemographic variable(s) acted as significant 
predictors of BC screening. A significant relationship was found between personal factors and 
cancer-screening cognition, which directly and indirectly affect BC screening. Country of birth 
was related to perceived barriers (F [2,312] = 3.630, p < 0.05), and religion was related to 
perceived benefits of BC screening (F [1,314] = 7.895, p = 0.005). Lebanese women engaged in 
all BC screening behaviors, including breast self-exam (BSE), CBE, and mammography 
screening, more than the women from the other two Arab countries, Jordan and Egypt. Age, 
country of birth, religion, and knowledge were significantly associated with BC screening. A 
significant relationship was found between age groups and perceived interpersonal influences on 
BC screening (F [3,312] = 4.684, p = 0.003). However, the perceived benefits, barriers, and 
interpersonal influences did not predict BC screening behaviors. The findings are limited to ArA 
women from three countries of origin. 
Khawaldeh (2008) surveyed 200 ArA adults to explore predictors of performing CRC 
screening and fatalism. He investigated the impact of the study’s demographic factors on CRC 
screening. The study revealed several statistically significant demographic predictors to CRC 




longer years of residence in the U.S. (p = 0.001), having insurance (p = .041), and having a 
higher level of education (p = 0.088). The study also revealed that lower fatalistic belief is a 
significant predictor for CRC screening (p = 0.013, coef. = -0.13). 
In an effort to understand the association between religion-related factors and cervical 
cancer screening, Padela, Peek, Johnson-Agbakwu, Hosseinian, and Curlin (2014) surveyed 254 
Muslim women in the Chicago area. The study revealed that participants who viewed cancer as a 
punishment from God were less likely to obtain a Pap test. The study showed positive predictors 
to having a Pap test, including living in the U.S. for more than 20 years (OR: 4.7, 95% CI:1.4-
16) and having a primary healthcare provider (OR: 7.7, 95% CI: 2.5-23.4). Furthermore, the 
study revealed no significant association between general religiosity, ethnicity, fatalistic beliefs, 
perceived discrimination, and modesty level with Pap testing rates. In this study 84% of the 
participants 21 to 65 years old had had Pap tests in their lifetime. The Muslim women in this 
study consisted of 33.5% south Asians, 25.8% African Americans, and 33% Arab Americans 
However, the findings were not stratified by ethnicity.   
Padela and colleagues (2015) aimed to assess the association between religious factors 
and BC screening among Muslim women. They found that 77% of the women had had at least 
one mammogram in their lifetime; however, 37% had not had it within the past two years. 
Having ever had a mammogram was positively associated with older age, longer residence in the 
U.S., and knowing someone with BC. Participants with positive religious coping and who 
perceived religious discrimination in the healthcare were less likely to have had a mammogram 




associated to either CBE or mammograms.  The study included participants from several 
ethnicities including 72 ArA women, but the findings were not categorized by ethnicity.  
In conclusion, personal factors have been linked to cancer-screening behaviors. Based on 
the review of the literature, this study will include the following personal factors: age, marital 
status, country of origin, religion, level of education, income, length of stay in the U.S., English-
language proficiency, health insurance, recommendation of healthcare provider, perception about 
personal health, personal and family history of cancer, and previous health behavior. 
Acculturation 
Acculturation is important when investigating immigrant populations because it 
influences health behaviors. Yet, little is known about the impact of acculturation on cancer 
screening among ArAs. Researchers measure acculturation by length of residency in the U.S. and 
English-language proficiency or by reliable and valid instruments such as the Acculturation 
Rating Scale of Arab Americans-II (ARSAAII). Length of stay in the U.S. and English language 
proficiency have been used as proxies for acculturation. The evidence suggests that length of 
stay in the U.S. and understanding English are positively associated with cancer-screening 
behavior (Khawaldeh, 2008; Salman, 2012; Schwartz, Fakhouri, Bartoces, Monsur, & Younis, 
2008; Sewali et al., 2015b; Talaat & Harb, 2013). Participants who had lived in the U.S. for more 
than 10 years were more likely to have had a BC screening, Pap test, and CRC screening within 
the last two years.  
In a cross-sectional study, Jadalla and Lee (2012) aimed to determine the relationship 
between physical and mental health status and acculturation of 297 ArAs. Acculturation was 




attraction to American culture. The participants’ average age was 38.6 years (SD = 14.3); the 
majority (67%) were Muslim; 69% were married; they had a median family income of $50,000 
(SD = $58,000); 60% had a minimum of a college degree; and they had been in the U.S. for an 
average of 17 years (SD = 10). Around 15% of the participants were born in the U.S.; yet, 60% 
responded to the English version of the survey. The study revealed that better physical health 
was associated with demographic factors and bicultural identification. Attraction to American 
culture was associated with mental health (R² = .072, R² adj = .056, F (5, 290) = 4.502, p < .001) 
but predicted alcohol use (OR: 2.55, 95% CI: 1.36-4.80). On the other hand, attraction to Arabic 
culture predicted cigarette smoking (OR: 1.70, 95% CI: 1.04-2.79). Most of the participants in 
this study were highly educated and had mid- to high-level incomes and were proficient in 
English compared to participants in cancer-screening studies. The study findings cannot be 
generalized because it was a convenience sample from a single community. 
In 2015, Jadalla, Hattar, and Schubert used the same sample to assess the relationship 
between acculturation and health-promoting lifestyles. The findings revealed that acculturation 
predicted overall health-promoting practices (R²= .08, R² adj = .07, F [5, 290] =5.3, p <.001).  In 
this study, attraction to American culture was a significant predictor of physical activity (R² = 
.06, R² adj = .04, F [5, 290] = 3.61, p < .01) and interpersonal relationships R² = .12, R² adj = 
.10, F (5, 290) = 7.825, p < .001]; whereas attraction to Arabic culture was a significant 
predictor for stress management [R² = .05, R² adj = .03, F (5, 290) = 2.78, p < .001] and 
nutritional practices [R² = .06, R² adj = .04, F (5,290) = 3.68, p < .001] .  
In a recent study, El Hajj and Cook (2018) surveyed 100 ArA immigrants to determine 




as well as the rates of obesity, cardiovascular diseases, diabetes, and cancer screening. 
Acculturation was measured by length of residence in the U.S., use of native language at home, 
number of friends of the same ethnic group, amount of time spent with family and friends of the 
same ethnic group, frequency of visits to the country of origin, exposure to American media, and 
questions about cultural identity and attitudes. The study concluded that acculturation had a great 
impact on health behaviors, including cancer screening (males, z = 0.05, p = 0.48 and OR = 1.08, 
or females, z = 1.16, p = 0.12 and OR = 1.86). The participants were more acculturated to 
American culture; they engaged in healthy behaviors such as eating a healthy diet rich in fruits 
and vegetables and exercising. They had the intention to seek early cancer screening, but 45% 
were either overweight or obese. However, participants had special sociodemographic 
characteristics: most of the participants were young; 52% were aged 18 to 30; 55% were of 
middle to higher socioeconomic status; 83% had some college degree and higher, and 16% had a 
high school degree; and 51% had lived in the U.S. for less than 10 years and 49% for more than 
36 years.  
In summary, although researchers measured acculturation differently, the findings 
highlighted the impact of acculturation on the health behaviors of ArAs. The studies showed two 
paths of acculturation that affected ArA preventive health behaviors. ArAs who were 
acculturated to American culture were more likely to partake in preventive health behaviors and 
health-promoting lifestyles, including cancer screening, than ArAs who were not acculturated 
and maintained their Arabic culture. Most of the participants in the above studies held mid to 





Health-Promoting Behaviors  
Few researchers have addressed health-promoting behaviors among ArAs, and none have 
investigated the relationship of health-promoting behaviors and cancer-screening behaviors. 
Aqtash and Van Servellen (2013) surveyed 218 Arab immigrant adults to explore their health-
promoting lifestyle behaviors. They found that spiritual growth and interpersonal relations were 
the most frequently reported practices whereas physical activity was the least frequently reported 
practice. They also indicated that determinants of health-promoting lifestyle behaviors included 
health insurance, acculturation, self-efficacy, and social support. The participants in this study 
have high levels of education with college degrees, have high level of incomes, and more than 
80% have health insurance. However, the sample size was small, and the recruitment was limited 
to faith-based organizations, mainly the Muslim community. The sample was limited to ArAs 
who came from only four countries of origin: Jordan, Lebanon, Syria, or Palestine. 
In another study, Khalil (2014) explored the relationships between personal factors, 
including sociodemographic variables, degree of acculturation, perceived stress, perceived health 
self-efficacy, perceived social support, and health-promoting lifestyle behaviors among a group 
of ArA women. The study revealed that participants’ ages, years of residency in the U.S., levels 
of education, perceived self-efficacy, perceived stress, levels of acculturation, and perceived 
social support were all significant determinants of a health-promoting lifestyle. Acculturation, 
perceived stress, perceived health self-efficacy, and perceived social support explained 46% of 
the variance in health promotion behaviors. The participants scored relatively high on 
interpersonal relations and spiritual growth subscales, but scored relatively low on physical 




between those who chose the survey in Arabic and those who chose the English language for the 
following subscales: (a) physical activity, (b) interpersonal relations, and (c) spiritual growth. 
The participants who completed the survey in English had higher scores. In addition, the vast 
majority of the women in the sample were highly educated. The study participants were limited 
to mosque attending ArA women; therefore, the findings cannot be generalized.  
In conclusion, despite the scarce research in health promotion behavior of ArAs, there is 
a positive trend toward health-promoting lifestyles among ArA. Except for physical activities, 
ArAs showed positive practices for nutritional intake, spiritual growth, interpersonal relations, 
and stress management. Their physical activities and preventive health practices increased with 
acculturation. However, the relationship between their preventive health practices and health- 
promoting behaviors with cancer screening is unknown. 
Cancer-Screening Behaviors 
The outcome of cancer-screening behavior includes intention to screen and receiving 
cancer screening. The evidence suggests strong intention to be screened is a predictor for 
adherence to screening in the future. Measuring intention to be screened helps capture the 
younger participants’ behavior toward cancer screening. 
Intention to Screen 
Talley and colleagues (2016) conducted a secondary data analysis to examine predictors 
of intentions to obtain BC screening based on established guidelines using the information–
motivation–behavioral skills model. They obtained the data for this study from the community-
based study that included 278 racial/ethnic minority women (Black, Latina, and Arab). The study 




participants with higher levels of BC-screening literacy and more motivation to screen were 
more likely to uptake BC screening. The researchers found a significant positive path between 
functional BC literacy and BC screening behavior. They also found a significant path between 
motivation and BCS behavior. However, there were no associations between functional BC 
literacy and motivation to screen, which indicates that knowledge alone does not increase 
intention to be screened. Previous screening behavior was the strongest predictor for intention to 
be screened in the future. The limitations of the study include that it was a community-based 
sample, and the sample size was small. 
In six focus groups and 19 semi-structured interviews, researchers interviewed 50 
Muslim women 40 years and older to understand how religion-related beliefs inform Muslim 
women’s intention for mammography (Padela et al., 2016). The findings provide insight into 
several religious beliefs that influenced the participants’ intentions to be screened. First, the 
participants perceived BC screening as a religious duty in caring for one’s health. Second, the 
women believed in utilizing religious practices such as prayer and fasting as both preventive and 
curative for illnesses. However, they also emphasized the obvious, such as diet control, exercise, 
taking medication, and visiting doctors for both preventive and acute health needs. Third, their 
fatalistic beliefs about preventive health, including cancer screening, is mixed. Women whose 
intentions to be screened were influenced by strong fatalistic beliefs accentuated the importance 
of cancer screening. Other women were motivated to obtain screening as a duty to God 
regardless of God’s decree. Last, the participants linked their intention to be screened with the 
gender of the healthcare provider. They indicated more motivation to be screened by a female 




ArA Muslim women. However, the findings were similar to other studies that included ArA 
participants. 
Received Cancer Screening 
Talaat and Harb (2013) explored adherence of ArAs to CRC screening and identified the 
barriers for non-compliance. The participants were 76% males and 24% females, average age 
was 64 years, they came from nine Arab countries of origin (but 53% came from Lebanon), and 
91% were U.S. citizens. Fifty-five percent of the participants had had colonoscopies, mostly for 
screening purposes. The majority of females (72.4%) had had colonoscopies compared to males 
(46.8%). Participants who had had colonoscopies had been in the U.S. for an average of 39.16 
years compared to 30.77 years in the non-screening group. Predictors to having had CRC 
screening were the following: having a primary care practitioner (PCP), having a non-Arabic-
speaking PCP, and being originally from Lebanon. Participants’ reasons for not screening were 
unawareness about CRC screening, discomfort, and no recommendation by a PCP. The 
limitations of this study were the sample size, fewer females, and all the participants were 
Muslim.  
Talaat (2015) examined differences in adherence rate and barriers to CRC screening 
among 130 ArA men from different countries of origin aged 50 and older. The overall screening 
rate was 56.7%; however, more Lebanese (72.1%) than Yemenis (27.8%) had had CRC 
screening. The sociodemographic characteristics of both unscreened groups were similar: length 
of residence in US, citizenship status, education level, health insurance, and access to PCPs. 
However, unscreened Lebanese had a higher family history of CRC. The most common reported 




awareness. This was a community-based study that included single gender, single religion, and 
small sample size; therefore, it is ungeneralizable. 
In conclusion, intention to be screened was explored less frequently among ArAs. Studies 
showed that ArAs who had had prior screening experience and positive perceptions about cancer 
screening were more likely to intend to be screened in the future and actually adhere to screening 
practice, including timing and frequency.  
Cancer-Screening Cognition 
Studies that investigated ArAs’ cancer-screening behaviors included several cognition 
factors that influence cancer screening, including knowledge, beliefs, perceived benefits, 
perceived barriers, and perceived self-efficacy. The operational definitions of the factors varied, 
ranging from simple questions about cancer screening to more specific details measured by valid 
and reliable scales.  
Knowledge 
In a recent study, Allen et al. (2018) examined a sample of Somali women in Minnesota 
regarding their knowledge about and facilitators to the human papillomavirus (HPV) vaccine and 
cervical cancer screening. The researchers found that although participants had heard about 
cervical cancer screening, HPV infection, and HPV screening, their knowledge was limited 
regarding causes and prevention. They also found that doctors’ recommendations and family 
support were the main facilitators for receiving cervical cancer screening. The limitations were 
the lack of sociodemographic information and the very small sample size. 
Al-Omran (2003) aimed to develop and examine the psychometric properties of the 




the attributes of cancer-screening behaviors among ArA adults. He surveyed a total of 174 ArA 
adults. The study revealed that 30% (n = 52.2) of the participants did not know where to go and 
when to get cancer screening. The researcher also found that participants with higher levels of 
income and levels of education had lower feelings of personal risk for cancer screening. Self-
efficacy was the strongest predictor for cancer-screening behaviors among ArAs. However, 
cultural values and beliefs and cancer-related knowledge did not correlate significantly with 
screening behavior, although they were significant predictors of personal risk appraisal. The 
limitation of the study was the unrepresentative sample of ArAs. The sample was recruited from 
an underserved under-educated community in Michigan. 
Dallo et al. (2011) surveyed a convenience sample of 866 ArAs to examine which factors 
were associated with increased cancer knowledge. The participants were invited to attend an 
educational program about cancer screening and complete pre-and post- cancer-screening 
surveys; in return they would receive free cancer health screening. In addition to the 
sociodemographic information, the survey adopted knowledge questions from the cancer section 
of the Behavioral Risk Factor Surveillance System (BRFSS) State Questionnaire but with 
cultural and linguistic modifications. The findings showed that the variables most associated 
with knowledge improvement were older age, having low education, being unemployed, having 
lived in the U.S. for five years or less, not having insurance, and not exercising. The study 
findings are limited to the sample and cannot be generalized to the larger population. 
Jillson et al. (2015) examined the knowledge and adherence of 32 Iraqi American women 
on CRC screening based on the National Cancer Institute’s screening recommendations for CRC. 




culturally appropriate materials to raise awareness of, and promote future adherence to, CRC 
screening methods. They used a pre- and post-design with 12 months follow-up. The participants 
initially had low baseline levels of CRC screening adherence and preventive knowledge, with a 
mean of 8 and standard deviation of 3.02. However, CRC screening knowledge improved 
significantly after the intervention as demonstrated by post-assessments of knowledge and 
behavior, with a mean score of 12.94 and a standard deviation of 0.88 (p < 0.001; 95 % CI: 
−5.99 - −3.89).  There were several limitations to the study, the sample size was small, 
participants were recruited from a single community, and the participants were all women. In 
addition, most of the participants had unique characteristics: They were younger than 50 years 
old, which is the recommended age for CRC screening. They also had high levels of education 
and high levels of unemployment, low levels of income, and had been in the U.S. for more than 
one year. 
Kawar (2009) described knowledge, affect, cultural attitudes, and health habits pertaining 
to BC screening among Jordanian and Palestinian immigrants. Questionnaires were completed 
by 130 Arab immigrant women; 67.7% completed in Arabic and 32.2% completed in English. 
The overall results showed that the women had limited knowledge about BC screening, its early 
detection, and the primary signs and symptoms of BC. The women were more compliant with 
CBEs (64.6%) than with mammograms (49.1%) and were the least compliant with BSE. The 
study revealed that more knowledge was associated with more fear of BC, greater utility of BC 
screening, better general health habits, and more adherence to CBEs and mammograms (but less 
to BSE). However, knowledge was associated negatively among participants with stronger 




ungeneralizable because the participants of the study were recruited by snowball sampling from 
the same community and were personal acquaintances of the investigator. The participants were 
originally from only two Arab countries: Palestine and Jordan.   
Petro-Nustas et al. (2012) investigated the health beliefs associated with BSE of 96 ArA 
women. Participants in this pilot study were aged 21 to 70 years. The majority were married, had 
education beyond high school, and had health insurance. A family history of BC was present in 
46%, including a mother, aunt, cousin, sister, and/or grandmother. The majority had heard about 
BSE and practiced it. However, only 53% were still currently performing it, and only 24.7% 
were performing it monthly. The study revealed that age and knowledge of breast tumors and 
BSE correlated with past and current practice of BSE. Women who were currently practicing 
BSE were more confident, more motivated, and perceived fewer barriers and more benefits of 
BSE. The limitation of this study is the lack of heterogeneity of the sample; almost all 
participants were married, well educated, and Christian. 
To explore health beliefs on preventive health and BC screening, Saadi, Bond, and 
Percac-Lima (2015) interviewed 57 women refugees: Bosnian (20), Iraqi (20), and Somali (17). 
The study showed differences across participants; the women had low to moderate knowledge 
about preventive health and mammograms. Most of the Bosnian women were able to define 
preventive care in a way that was similar to Western definitions, compared to half of the Iraqi 
and the Somali women. All of the Bosnian and Iraqi women understood the purpose of 
preventive care before they arrived in the U.S., while the majority of the Somali women learned 
about it after they arrived in the U.S. Length of stay in the U.S. and prior exposure to Western 




identified several barriers to cancer screening, including fear of pain and diagnosis, modesty, 
work, childcare commitments, financial concerns, lack of insurance, and fatalism. Several 
limitations that affect generalizability of the findings were identified: the participants were 
recruited through a refugee-serving health clinic and the sample size in each group was small. 
The participants were underserved and uneducated women. 
This literature review included several studies under the Kin Keeper Cancer Prevention 
Intervention Model. The model uses educational intervention to promote breast and cervical 
cancer screening among multiethnic groups (Black, Arab, and Latina) of underserved women in 
Detroit, Michigan. It uses a community-based participatory method, engaging community health 
workers, and it focuses on strong kinship between female’s family members. Therefore, the 
findings of this study cannot be generalized to the entire population of ArA women in the U.S. 
Williams and colleagues (2011) examined the differences in knowledge and socioeconomic 
factors associated with BC screening (BSE, CBE, and mammogram) among 341 women (Black, 
Arab, and Latina). They used the Breast Cancer Literacy assessment tool to measure BC literacy 
twice, at baseline and at post-educational intervention. The data showed that Arab women had 
the lowest knowledge scores (2.92 out of 5) compared to Black women, who had higher 
knowledge (3.91 out of 5) at baseline compared to Latina women (3.02 out of 5). However, post-
intervention, the scores for women in all groups improved: Black (5), Latina (4), and Arab (4). In 
terms of socioeconomic factors, Black women had higher levels of education, employment, 
access to health insurance, and income compared to Latina and Arab women. The study revealed 





Under the same Kin Keeper model, Arshad, Williams, Mabiso, Dey, and Soliman (2011) 
assessed the baseline knowledge of BC screening and prevention among 100 ArA women and 
the association between the change in knowledge with women’s preferred language of 
assessment (English or Arabic). The intervention improved women’s knowledge of both BSE 
(OR: 0.15, 95% CI: 0.04 - 0.50) and CBE (OR: 0.15, 95% CI: 0.04 - 0.54). ArA women who 
took the assessment test in English had better gains in knowledge than those who took it in 
Arabic. ArA women who took the test in English tended to have higher levels of education and 
income, had previous employment, and were younger compared to the women who took the 
survey in Arabic.  
In another Kin Keeper study, Williams, Tally, and Smith (2014) aimed to determine the 
level of cervical cancer awareness of African American, Latina, and Arab women and to 
determine if cervical cancer awareness was a predictor of cervical cancer screening among those 
women. The findings showed that Latina women had lower cervical cancer awareness (29.23%) 
compared to Arab (35.62%) and African American (40.28%) women. Participants who answered 
any of the four Cervical Cancer Literacy Assessment Tool questions correctly were more likely 
to have had a Pap test in their lifetime (OR = 1.68, p < .05). Women who had higher levels of 
cervical cancer awareness were more likely to undergo cervical cancer screening (p = 0.036). 
The data also showed that older women had a higher level of awareness than younger women; 
hence, they were more likely to be screened (OR = 2.38, p < .05).  
In summary, knowledge about cancer screening was a strong predictor or factor that 
explained and influenced cancer-screening behaviors of ArAs. Studies defined knowledge about 




defined knowledge as awareness or literacy about cancer and cancer screening. Operationally, 
knowledge was defined by different tools that collected general information about cancer, cancer 
screening and more specific information, such as types of cancer, types of cancer screening 
methods, and frequency of screening. However, the studies also showed that knowledge alone 
does not guarantee participation in cancer-screening behaviors among ArAs. 
Beliefs and Benefits 
Al-Amoudi and colleagues (2015) conducted a focus group of 14 Somali Muslim women. 
The aim was to explore the participants’ knowledge and beliefs about BC and BC screening. The 
women were between 30 and 69 years old and not proficient in English. The researchers found 
that silence and avoidance of the topic of BC and BC screening were the initial reaction of the 
participants. However, they found several traditional and religious beliefs that influence the 
women’s behaviors of BC and BC screening. The Somali women tended not to discuss BC 
screening and believe that the rate is low because they eat camel meat and drink camel milk. 
Religion and fatalism were central to the participants’ everyday lives. The study had some 
limitations; the sample size was small, and the study did not include sociodemographic 
information about the participants.  
Gauss and colleagues (2013) examined pain perceptions of Pap testing among Black, 
Latina, and Arab women and goal setting to receive Pap tests. The study was done as a part of 
the Kin Keeper model. The researchers found that ArA women were less likely to perceive Pap 
tests as painful (24.2%) compared to Black (30.3%) and Latina (35.5%) women. They also found 
that women who perceived the Pap test as painful were less likely to set a goal to take up cervical 




likely to schedule their first ever screening (OR: 0.58, 95% CI: 0.14-0.94). This study was a 
community-based intervention, thus ungeneralizable to the larger population.  
Salman (2012) conducted an exploratory study for health belief and practices related to 
breast and cervical cancer screening among 50 Arab Muslim women in southwestern 
Pennsylvania. The study investigated the perceived knowledge of and barriers to screening 
participation, relationships among demographic variables, health practices and beliefs, and self-
reports of traditionalism and acculturation. Overall, the results indicated that there is a negative 
correlation between economic concerns and participation in cancer screening: the higher the 
economical concern, the lower the participation. Age significantly correlated with participation 
in mammogram screenings, provider recommendation for screening, and the length of stay in the 
U.S. Interestingly, women with higher income tended to postpone their screening schedules 
compared with low-income women. Level of education or having small children did not affect 
the screening behavior. However, language proficiency did affect women’s ability to 
communicate clearly with their health providers. Even women with relatively high levels of 
English language proficiency indicated some difficulty communicating their health needs to their 
English-speaking providers. Having a friend or a relative who had had screening greatly 
influenced the woman to participate in cancer screening. The participants believed that taking 
care of one’s health is an important teaching of the Islamic faith. However, they also believed 
that screening will not prolong their lives. Finally, having a mammogram and Pap test was 
significantly associated with acculturation and living in the U.S. for 10 years or more. It was 
found that acculturation reduces the embarrassment barrier among this population. The major 




To determine attitudes and beliefs regarding mammography screening and the prevalence 
of factors associated with mammography, Schwartz et al. (2008) invited and enrolled 365 ArA 
adults from Metropolitan Detroit into the study. They found cognitive and sociodemographic 
factors associated with mammography. The factors associated with frequent mammograms were 
perceived seriousness of cancer, general health motivation, and having few barriers. The 
sociodemographic factors associated with mammography were education, marital status, health 
insurance, country of origin, and length of stay in the U.S. Women who had not had a 
mammogram were more likely to have no education, be unmarried, have no health insurance, 
have been in the U.S. for less than 10 years, and have their country of origin as Iraq. Women 
who had mammograms every one to two years had higher scores in motivation and lower scores 
in barriers. In this study, age, marital status, health insurance status, length of stay in the U.S., 
and country of birth were predictive for mammogram screening every one to two years. The 
barriers to mammography were psychological for example, having unpleasant feelings, feeling 
funny, and feeling embarrassed. The limitation of the study was the small sample size due to low 
response rate. Another limitation was the recruitment from a single community-based 
organization.  
Shah, Ayash, Pharaon, and Gany (2008) conducted a study to better understand the 
healthcare and cancer knowledge, attitudes, and beliefs of ArA immigrants. The study 
participants were 36 Arab immigrants (11men and 25 women). Three themes emerged. (1) 
Significant barriers to receiving cancer screening were language barriers, economic barriers, 
spirituality, societal discrimination, and psychosocial health. (2) Cancer beliefs included 




practices, maternal practices; and strong views of fatalism that cancer was derived primarily 
from God and one’s heredity or genes. (3) Cancer-screening behaviors varied by cancer and were 
tied to primary healthcare access. The majority of the men received their information from their 
primary physicians but reported that they had not had any cancer screening. Half of the men 
were younger than 40, and the author did not report the actual screening behaviors of men 50 
years and older. However, there were several limitations to the study, including small sample 
size, uneven distribution of participants by gender and religion, and all the participants being 
from a single community.    
Sewali and colleagues (2015a) aimed to explore Somali men’s perspectives surrounding 
use of cancer-screening services and explore factors that promoted or hindered taking up 
preventive healthcare services.  They interviewed 44 men and they used the constructs from the 
health belief model to guide their study. The findings were clustered in several themes: (1) 
Religious and fatalistic influence on their behavior toward cancer screening; for example, their 
faith encouraged them to seek and live a healthy life, but they believed that one cannot prevent 
illness. (2) Fear surrounding screening because cancer is associated with a loss of hope, fear, and 
death. (3) Beliefs about cancer screening; mainly misconceptions such as cancer only affects 
Whites but not Africans; also, cancer screening is for diagnostic purposes. (4) Attitudes towards 
cancer screening were positive for some participants; however, some participants felt they were 
not susceptible to getting cancer hence had no reason to screen. (5) Knowledge of cancer 
screening was limited as participants were not familiar with preventive health before they 
migrated to the U.S. (6) Barriers to cancer screening included fear, embarrassment, language 




participants were members of the same underserved community, which was a limitation that 
hindered generalizability of the findings. 
In conclusion, ArAs beliefs about cancer impacted their cancer-screening behaviors. 
ArAs who believed that they were not at risk for developing cancer due to their ethnicity, diet, or 
religious practices were less likely to uptake cancer screening. Some studies indicated that ArAs 
who perceived a positive cancer diagnosis as punishment from God were less likely to uptake 
and adhere to cancer screening. Likewise, ArAs who had strong fatalism beliefs perceived 
screening as unimportant because they could not stop God’s decree. Overall, ArAs who believed 
that cancer screening was beneficial were more likely to uptake cancer screening. 
Barriers 
Almost all of the studies reported some type of barriers to cancer screening among ArAs. 
To explore barriers to and facilitators of CRC screening in Arab Americans, Alsayid (2017) 
conducted a focus group with nine ArA Muslim men. He reported that barriers to CRC screening 
included disbelief in modern medicine, concerns about the procedure, and lack of 
communication with the physician. However, the facilitators of CRC screening were compliance 
and priority of health, access to healthcare, and awareness. The participants had similar 
sociodemographic characteristics as they were all Muslims and U.S. citizens. They also had high 
income and high levels of education, could speak English, and had health insurance and primary 
healthcare providers. The limitations of this study were that the sample size was very small, the 
sample was a single gender, and all participants were members from the same community.  
To examine barriers to cervical cancer screening among Somali immigrant women, 




individual, community, or health system levels. Individual barriers included lack of knowledge, 
religious beliefs, fatalism, pain, fear, embarrassment, and lack of trust in the interpreters.  
Community barriers included culture and modesty, stigma of cancer, and perceptions about 
unmarried young and older women (the belief that single, divorced, and older women were not at 
risk for acquiring cervical cancer). Systems barriers included language and logistic barriers and 
lack of trust in the healthcare system. The limitation to this study is that the participants were 
from a single community. Furthermore, the participants were leaders for their community, and 
they were more educated, therefore, unrepresentative of their underserved community.  
Kawar (2013) investigated barriers to BC screening encountered by Jordanian and 
Palestinian women living in the U.S. The most frequently cited barriers by participants were: (1) 
culture-specific barriers, such as embarrassment, family relationships (male approval), fatalism, 
and traditional healers’ consultation; (2) immigration-related barriers such as financial and 
insurance situations and language; and (3) general barriers, including nonparticipation in health 
screening due to accessibility and distance, stigmatization of cancer, fear of diagnosis, and lack 
of knowledge. Although 80% of the participants had health insurance and on average had lived 
in the U.S. for 16.3 years, they were from a low-income and low level of education community. 
The limitation of this study is that the participants belonged to a tight-knit community; most of 
them knew each other, including the interviewer. Therefore, the findings cannot be generalized 
to the larger ArA population. 
Saadi et al. (2012) conducted a qualitative study to assess the perspectives of Iraqi 
women refugees on preventive care and perceived barriers to BC screening. Most had a lower 




Regulations. Researchers reported three types of barriers to cancer screening: (1) psychological 
barriers such as fear of pain and diagnosis, modesty, work and childcare commitments; (2) 
consequences of war and exposure to biological and chemical warfare in Iraq as a potential risk 
for developing cancer and other health issues; (3) religious concerns, including concerns about 
modesty during the mammogram and exposing body parts and preference for a female doctor. 
There are several limitations to this study in addition to the small sample size (20 women). All 
the participants were recent immigrants with low income and low levels of education; they did 
not speak English; and they were all Muslim. The participants were recruited from a single 
community health center. 
Raymond and colleagues (2014) conducted focus groups of older and younger Somali 
women immigrants and refugees to explore barriers to breast and cervical cancer screening. The 
study revealed that a barrier specific to mammograms was concern about radiation as a cause of 
cancer in the future. Based on the women’s age groups, they listed specific barriers to Pap 
screening, the older women cited religious beliefs of covering oneself, and the younger women 
cited concerns about virginity for women who had never married. However, the other barriers to 
both mammogram and Pap tests were concerns about modesty, shyness, and fear of pain. The 
limitations of this study were that the participants declined to provide sociodemographic data, the 
sample size was small, and the participants were from a single community. 
In a recent study, Rogers and colleagues (2018) aimed to describe and advance 
understanding of the barriers and enablers associated with CRC screening among 27 Somali men 
aged 50 to 74.  Five themes relating to barriers to CRC screening emerged from the analyses: (1) 




fear and suspicion that even the word cancer was a death sentence; (3) acculturation: new Somali 
immigrant men were less likely to seek healthcare, more likely to believe that they were not at 
risk for developing cancer, and more likely to be unfamiliar with the health system; (4) 
accountability: participants believed that healthcare providers were responsible for educating 
them about cancer signs and symptoms, treatment, and prevention; and (5) fatalistic beliefs: the 
men believed that cancer was a death sentence and that no prevention or treatment could cure it. 
The participants were from an underserved and undereducated community. The study is 
ungeneralizable because of several limitations: The sample size was small due to cultural issues, 
the target population was reluctant to participate, and then the participants were reluctant to 
speak because the recruiter or researcher was a female. In addition, the participants were 
members of the same community; therefore, the sample lacked heterogeneity. 
Roman and colleagues (2014) explored co-occurring risk factors of breast and cervical 
cancer screening in three racial/ethnic groups of underserved women enrolled in the Kin Keeper 
cancer prevention model. The study revealed racial differences between the three groups of 
women related to risk factors, screening behaviors, and predictors of screening behaviors. For 
Arab women, lack of doctor recommendations was significantly associated with decreased odds 
of CBE (OR: 0.2, 95% CI: 0.08-0.54), mammogram (OR: 0.26, 95% CI:0.09-0.70), and Pap test 
(OR: 0.26, 95% CI: 0.12-0.54). In addition, more competing priorities were significantly 
associated with reduced likelihood of CBE in the last year (OR: 0.6, 95% CI: 0.41-0.86) and Pap 
test in the last three years (OR: 0.62, 95% CI: 0.45-0.86). Although 40% of the Arab women had 




challenges related to rescheduling, and 30% had inadequate adherence to cancer screening. This 
was a community-based study and cannot be generalized to the larger population.  
In conclusion, barriers had a significant negative correlation with cancer-screening 
behavior. The most common barriers reported by the studies were language proficiency, 
modesty, embarrassment, gender discordance, fear of pain and discomfort, marital status, lack of 
transportation, economic and financial issues, health insurance status, fear of diagnosis, fear of 
discrimination, time issues, and childcare and family commitment. 
Self-Efficacy 
According to the health promotion model, a strong self-efficacy decreases perception of 
barriers and increases participation in health behaviors. Abakporo, Hassein, Begun, and Shippee 
(2018) conducted a qualitative study to explore the general knowledge of HPV and cervical 
cancer screening among immigrant Somali men. Because they are the heads of their families, the 
researchers looked into feelings about susceptibility, self-efficacy, and barriers to HPV vaccine 
for their children and cancer screening for their spouses. The findings showed that 83% to 90% 
of the men had no knowledge about HPV or cervical cancer screening. They had low perceived 
susceptibility to HPV infection and cervical cancer as they believed cancer is a White people’s 
disease. Participants had low self-efficacy for accessing and partaking of the HPV vaccine and 
cervical cancer screening due to their fatalistic beliefs. The main barriers to HPV vaccine and 
cervical cancer screening identified in this study were lack of knowledge, cost, and 
transportation. Several limitations to this study were the limited sociodemographic information, 




Hasnain and colleagues (2014) aimed to investigate beliefs about BC screening practices 
and factors associated with mammography use among Muslim women in the U.S. They 
conducted a cross-sectional study and recruited 215 first-generation, immigrant Muslim women 
in the Chicago area. They found that self-efficacy, perceived importance of mammography, and 
intent to be screened were significant predictors of ever having had a mammogram. The 
limitation of the study was no separate report by ethnicity.  
In conclusion, studies reported that self-efficacy was one of the strongest predictors for 
receiving cancer screening among ArAs. However, few studies investigated the impact of self-
efficacy on ArAs’ screening behaviors.  
Intervention Studies 
The evidence presented several facilitators and barriers that influenced cancer-screening 
behaviors among Arab Americans. However, few intervention studies beyond educational 
interventions were conducted. Ayash and colleagues’ (2011) aim was to determine effective 
strategies for increasing BC screening for at-risk, underserved Arab American women in the 
Arab American Breast Cancer Education and Referral Program (AMBER). The AMBER 
program is a community-based, participatory approach for formative research and program 
intervention that is culturally appropriate for Arabic language BC education, screening 
coordination, and cultural competence training for healthcare professionals in New York City. 
The program ran for two years with 597 women enrolled. Of these, 189 were underserved 
women who received cancer screening assistance. With more than half (68%) of the women 
screened, one case of BC was detected, and four active cases were in need of follow-up, 




had never had a mammogram; 68% stated that they understood the importance of cancer 
screening after the educational workshop; 42% stated that they now had help to access services; 
41% stated that they now knew where to go; and 33% stated that they were not scared of cancer 
anymore. There was a significant 29% increase in cancer screening among Arab Americans one 
year after the program. In addition, participants were motivated to share what they had learned 
about cancer screening with their family and friends. This type of program addresses cancer 
screening from different angles, producing long-lasting results. It highlights the importance of 
comprehensive education and support for participants. However, this type of program requires a 
large budget and multifaceted health organizational support. 
 Sewali et al. (2015b) conducted a randomized controlled trial study to examine the 
difference in successful test completion rates between home-based HPV tests and clinic-based 
Pap tests among a sample of 63 Somali immigrant women residing in the Minneapolis/St. Paul 
area. The participants were aged 30 to 70 years and had not had cervical cancer screening within 
the past three years. Following educational sessions about cervical cancer screening, the women 
were randomly assigned to a home HPV test group (intervention) or a clinic Pap test group 
(control). The test completion rates were measured at three months. The findings showed that 
participants in the home HPV test group were 14 times more likely to complete the test 
compared to those in the Pap test group (P = 0.0002). Participants who reported having friends or 
family members to talk about cancer screening were three times more likely to complete any 
screening test than those who did not (P = 0.127), and participants who had been in the U.S. 




generalizability of the study were the small sample size and the fact that the participants were all 
members of the same community. 
In conclusion, the majority of the intervention studies addressed the lack of knowledge by 
providing educational programs. The interventions were successful in all studies, and the 
participants’ knowledge significantly increased. A few studies conducted a follow-up survey one 
year after the intervention to investigate if cancer-screening uptake actually increased due to the 
increase in cancer knowledge. Although the increase was moderate, it was significant. However, 
some researchers found that a single educational session and increase in knowledge were not 
enough to alleviate people’s fear of cancer screening and increase uptake.  
Limitations and Gaps in Knowledge 
Cancer-screening behaviors of ArAs is not fully understood, and more studies need to be 
conducted. The majority of studies surveyed ArA women and investigated BC and cervical 
cancer screening. Limited researchers studied CRC cancer screening, primarily among ArA men. 
Very few researchers investigated prostate cancer-screening behaviors. In addition, there is no 
study that explored lung cancer-screening behaviors among ArAs. Drawing a conclusion from 
these studies is difficult because of the different designs, instruments, and sampling methods. 
The vast majority of studies were done with community-based participants and mainly in three 
states: Michigan, Minnesota, and California. The majority of cancer studies were done with 
underserved, undereducated participants. None of the studies is representative of the larger 
population of ArAs in the U.S.  
Several researchers have utilized the health belief model (HBM) and instruments to 




attitudes and beliefs that influence their health behaviors. In this study, Pender’s health 
promotion model (HPM) was used to guide the study as well and her instrument the Health 
Promotion Lifestyle Profile II (HPLP II) was used to measure the health-promoting behaviors of 
ArAs.  
Information about ArAs’ preventive health and health promotion is scarce. There are 
limited studies about ArAs’ health-promoting lifestyles in general and none in relation to their 
cancer-screening behaviors. The information about the characteristics of ArAs who uptake and 
who are adherent to cancer screening is not fully understood. Studies have provided varied 
combinations of personal factors possessed by ArAs who receive and adhere to cancer screening 
as well as different combinations of factors and barriers that influence their adherence to cancer 
screening. However, similar characteristics were found to be held by the nonadherent group in 
other studies. It is not clear if ArAs who receive cancer screening have positive health-promoting 
behavior as well. It is also unknown if strengthening health-promoting behaviors among ArAs 
will also increase their cancer-screening behavior. 
This study is an attempt to provide a more comprehensive picture of cancer screening 
among ArAs. It demonstrates in what manner the uptake of cancer screening, or the intention to 
screen in the future, relates to an individual’s choices regarding health-promoting and preventive 
health behaviors, including accepting recommendations regarding and engaging in a healthy 
practices such as healthy diet, physical activity, vaccinations, annual checkups, and smoking 
cessation.  
The purpose of this study is to examine the relationship between personal factors 




activity, health responsibility, interpersonal relations, stress management, and spiritual growth) 
and cancer-screening behaviors (intention and receiving cancer screening) among ArAs after 








The purpose of this study is to examine the relationship between personal factors, health-
promoting behaviors, and cancer-screening behaviors of Arab Americans (ArAs), while 
controlling for acculturation. 
Research Question 
Do health-promoting behaviors predict cancer-screening behaviors of ArAs? 
Specific Aims  
Aim 1: To examine the association between personal factors, health-promoting behaviors, 
and acculturation of ArAs. 
Aim 2: To examine the associations of personal factors, health-promoting behaviors, and 
acculturation with cancer-screening behaviors of ArAs.   
Research Design 
A cross-sectional correlational design was used for this study. The relationship between 
health-promoting behaviors, acculturation, and cancer-screening behaviors of ArAs at one point 
in time was examined. This approach is feasible and efficient and provides important information 




Population of Interest 
The study examined adult Arab men and women living in the U.S., able to read and write 
in English or Arabic, and who self-identify as native to one of the 22 Arab countries, or who 
have been born to a parent from Arab descent. Their Arab countries of origin are Algeria, 
Bahrain, Comoros, Djibouti, Egypt, Iraq, Jordan, Kuwait, Lebanon, Libya, Mauritania, Morocco, 
Oman, Qatar, Palestine, Saudi Arabia, Somalia, Sudan, Syria, Tunisia, United Arab Emirates, 
and Yemen.  
Sample Inclusion and Exclusion Criteria 
Inclusion criteria in the study include adults aged 21 and older based on the age 
recommendations of the American Cancer Society; and adults who self-identify as Arab 
regardless of their U.S. citizenship status, are able to read and write in English or Arabic, have 
access to internet through a computer or a smartphone, and agree to participate in the study. 
Exclusion criteria include individuals who are not physically or mentally able to complete the 
survey.  
Sample Size 
The sample size is determined by performing a power analysis to estimate the number of 
participants needed for this study. The dependent variable is binary: self-reported receiving or 
not receiving cancer screening. The power analysis was calculated by G*Power software as 
described below. The power analysis was calculated for logistic regression analysis. The few 
previous studies conducted on participants from other cultural backgrounds showed an overall 
significant relationship between health-promoting behaviors and cancer screening behaviors. 




used to calculate the sample size (Chen, Cohen & Chen, 2010). Covariates are expected to have 
moderate association with health-promoting behaviors (0.1). The distribution will be binominal. 
The proportion of cases who perform health-promoting behaviors X parm π = 0.50. Therefore, it 
is determined that the minimum required sample size is 211 participants (see Figure 4).  
z tests - Logistic regression 
Options: Large sample z-Test, Demidenko (2007) with var corr  
Analysis: A priori: Compute required sample size  
 
Input: Tail(s)  = Two 
4 Odds ratio  = 2.3333333 
 Pr(Y=1|X=1) H0  = 0.3 
 α err prob  = 0.05 
 Power (1-β err prob)  = 0.80 
 R² other X  = 0.1 
 X distribution  = Binomial 
 X parm π  = 0.5 
 
Output: Critical z  = 1.9599640 
 Total sample size  = 211 
                   Actual power  =               0.8015202 
 
Figure 4. Power analysis calculation for logistic regression analysis. 
Sampling Method and Setting 
Nonprobability convenience sampling was used in this study. The setting was web-based 
through the Opinio survey. Opinio can be accessed and used through a computer or other 
electronic devices. 
Recruitment 
Multimodal recruitment begins following approval of the Institutional Review Board 
(IRB) at Loyola University, Chicago. Permission was obtained nationally and locally from 




Following the permission flyers (Appendix B), an advertisement of the survey with a web link 
displayed on ArA organization websites locally, Chicago metropolitan, and nationwide, and on 
social media. Emails were sent to prospective participants through ArA organizations’ email lists 
compiled by the principal researcher. Flyers were also handed out to ArAs during health fairs. 
The flyers encompass the participants’ eligibilities, roles as participants, link to the studies’ 
survey webpage, and the researcher’s information. In addition, because the researcher holds the 
same ancestry, she recruited potential participants in person by text messages, word of mouth 
and via snowball. These multimodal methods allowed the recruitment of diverse participants and 
exceeded the required sample size.  
Screening and Data Collection Procedure   
  The data were collected by self-report online-based survey. When interested participants 
clicked on the study’s link, they were asked about their language preferences, English or Arabic. 
Then they responded to the eligibility screening questions. The screening questions (Appendix 
C) consist of eligibility questions including age, ethnicity, gender, country of origin, and 
agreement to participate in the study. If a participant was eligible, the software automatically 
pulled up the consent form, followed by a gender-specific survey.  
Opinio survey software was customized to allow for conditional branching or skip logic 
that controls which question a participant will see next based on his or her previous answer. 
Thus, participants cannot skip specific questions that are set by conditional branching. However, 
other missing responses are flagged so participants can go back and complete them. After 
completing the survey, a thank you page was displayed, and they were asked to enter their email 




principal investigator within 24 hours. However, if a participant was not eligible, the Opinio 
survey pulled up a thank you page for the participant’s interest and ask him or her to close the 
webpage.  
Ethical Considerations and Informed Consent 
This research study began after receiving approval from the IRB at Loyola University 
Chicago to assure that proper procedure is taken to protect the participants’ rights and welfare. 
All participants signed an online consent form, information sheet before they started to complete 
the survey (Appendix D). They were informed that the study would not cause any harm to their 
wellbeing physically or emotionally. The consent form included brief information about the 
study and their rights and role. The participants were informed that firstly, their participation is 
voluntary and that they may exit the survey at any time. Secondly, the survey consists of general 
questions about their sociodemographic information, health habits, health-promoting lifestyle, 
and cancer-screening practices. Thirdly, the estimated time to complete the survey will be 25 to 
45 minutes, but they can complete the survey on multiple occasions. Fourthly, after completing 
all the survey items, they will receive a gift e-card for their time. Finally, all data will be handled 
with strict confidentiality, and they will not be identified. Although participants have to provide 
their email addresses, they were not linked to their survey to assure anonymity. The data were 
stored in a computer locked with a password. 
Instruments 
Data for this study were collected using four instruments: (1) Demographics and Health 
Habits questionnaire (2) the Health Promoting Lifestyle Profile II (HPLP II) scale (Walker, 




(CS-KABS) (Al-Omran, 2003), and (4) Intention-To-Screen Subscale (Muliira et al., 2017). All 
data collection instruments are included in Appendix E. Written permission to use the scales 
were obtained from the authors of CS-KABS, Intention-To-Screen Subscale, and the Arabic 
version of the HPLP II scale (Appendix F). An open letter of permission to use the HPLP II scale 
(English version) is posted in the author’s website, with instructions to include the letter in 
Appendix F of the dissertation.  
Operational Definitions of Study Concepts 
Each concept is operationally defined by specific scale or subscale as presented in Table 
2 below. The concepts are arranged in the same order that the survey was administered: personal 
factors, health-promoting behaviors, acculturation, and cancer-screening behaviors. 
Table 2. Operational Definitions of Study Concepts. 
Concept Operational Definition 
Personal Factors 31 items Demographics and Health Habits 
questionnaire 
Health-Promoting Behaviors 52 items the Health Promoting Lifestyle 
Profile II scale 
Acculturation 2 items English language proficiency and 
length of stay in the U.S. 
Cancer-Screening Behaviors 1 item from the Cancer Screening Behaviors 
subscale and 5 items Intention-To-Screen 
subscale  
 
Demographics and Health Habits 
The sociodemographic questions were developed by the researcher based on the National 
Health Interview Survey (NHIS) and by reviewing the literature for questions about demographic 
information, access to healthcare, health habits, and personal and family history of cancer. The 




employment status, and Arab country of origin. Access to healthcare includes health insurance 
status and having a primary care practitioner. Health habits include physical checkups, biannual 
dental checkups, recommended vaccinations, and height and weight. Alcohol and tobacco use 
include the history of use, frequency, and attempt to quit tobacco use. Cancer history information 
includes personal and family history.  
Acculturation 
Acculturation was measured by questions on proficiency in English language and length of 
stay in the U.S. The questions were adapted from the NHIS. Participants self-rated their level of 
English proficiency from not at all to very well. For the length of stay in the U.S., the 
participants chose from ranges of responses: from less than one year to more than ten years.  
Health-Promoting Lifestyle Profile II (HPLP II) 
This is a widely used instrument, developed by Walker et al. (1987) and based on Pender's 
health promotion model but later revised (Walker & Hill-Polerecky, 1996). It was developed to 
measure the likelihood of an individual engaging in health-promoting behaviors (Walker et al., 
1987).  It consists of 52 items reflected on six dimensions of a health-promoting lifestyle. Each 
dimension was measured by a different number of specific items: nine items for health 
responsibility, nine items for exercise, nine items for nutrition, nine items for spiritual growth, 
nine items for interpersonal support, and eight items for stress management (Walker & Hill-
Polerecky, 1996). The reported alpha coefficient for the scale is 0.92, while the subscales range 
from 0.70 to 0.90. Construct validity was also established through factor analysis that supported 
the six dimensions, as well as by convergence with the Personal Lifestyle Questionnaire. The 




1998; Walker, Kerr, Pender, & Sechrist, 1990). It was utilized for studies with African Americans 
and Hispanic Americans, Arab, and Arab Americans and was translated into various languages, 
including Arabic (Haddad et al., 1998; Walker et al., 1990). The Likert scale is rated on four 
points ranging from 1 to 4: (1) never; (2) sometimes; (3) often; and (4) routinely. There are no 
reverse or negatively worded items, so the final score is determined by calculating the mean of 
the total scores of all items for the overall scale and the subscales. A higher score indicates a 
higher likelihood to engage in health promotion behaviors. 
Intention to Screen Subscale 
The intention-to-screen subscale was developed by Muliira et al. (2017) to measure 
intention to screen for prostate cancer among Omani men. The authors developed Arabic and 
English version of the scale and both versions were adopted in this study. Intention considered to 
be immediate antecedent of behavior. The intention-to-screen subscale measures a person’s 
willingness and readiness to be screened. It consists of five items and participants responses to 
each item in a five-point Likert scale as Definitely will not (1) to Definitely will (5). The total 
score is calculated by adding the score of each item. The total possible scores range from 5 to 25 
with a high score indicating a strong intention to screen and a low score indicating weak 
intention to screen. The intention-to-screen subscale is reliable for the Arab individuals (Omani 
men) with Cronbach’s alpha reliability of 0.94. In this study, participants indicated, based on 
their gender, their intention to screen for BC, cervical cancer, CRC, and prostate cancer. 
However, only participants with history of using tobacco were asked to indicate their intention to 
screen for lung cancer. 




The cancer-screening behaviors is a subscale from the Cancer-Screening Knowledge, 
Attitudes, and Beliefs scale that was developed by Al-Omran, 2003. He specifically develops the 
scale to measure ArAs’ knowledge, attitudes and beliefs regarding cancer screening. He 
developed the scale as part of his doctoral study and later refined it. The scale has high 
reliability, as shown by Cronbach’s alpha of 0.9. The scale consists of 42 items divided into six 
subscales. In this study, the last item in the cancer-screening behavior subscale was utilized: How 
long has it been since you had your last (types of cancer) screening? Participants indicate, based 
on their gender and smoking status, when was the last time they have received screening for BC, 
cervical cancer, CRC, lung cancer, prostate cancer, and consultation for prostate cancer. 
Translation of Instruments 
 The Demographics and Health Behaviors questions, as well as one item of the Cancer-
Screening Behavior subscale, were professionally translated to the Arabic language. A forward-
backward translation method was used. The items were translated into Arabic by one certified 
translation service then translated back to English by another certified translation service. The 
principal investigator and two bilingual Arabic-English graduate nursing students reviewed the 
translated versions to confirm the uniformity and meaning of the items. The Arabic version was 
piloted and administered to Arab speaking volunteers who have a different level of education. 
The volunteers indicated that the Arabic version was clear and easy to understand.  
Data Management 
The data was securely downloaded from the Opinio database in SPSS format in a 
password-protected file and computer. Prior to the analysis, the data was inspected to clear 





The best way to manage missing data is to design and implement a survey in a way that 
avoids missing data if it all possible (Hulley et al., 2013). The survey was designed to flag any 
missing data and alert the participant to complete the missing response. Therefore, the only 
missing data was due to technical issue related to the Opinio survey. The Arabic text for one 
question related to family history of cancer were unreadable. Thus, seven responses were lost, 
however, were not excluded from the analysis. 
Data Analysis 
The data were analyzed using the Statistical Package for the Social Sciences (SPSS, Window 
version 26). Descriptive statistics for each major variable was explored and reported. 
Frequencies and percentages were reported for categorical variables, for continuous variables, 
mean and standard deviation were reported. Spearman correlation coefficient was used to 
examine correlation among the scores of health-promoting lifestyle profile. Phi correlation 
coefficient was utilized to examine the strength of the association between received cancer 
screening variables. Independent t-test was used to compare the mean between variables of 
cancer-screening behaviors. Statistical significance was set at p < 0.05. Cronbach’s alpha 
coefficients was used to test the internal consistency reliability of all Likert scale instruments. 
Aim 1: To examine the association between personal factors, health-promoting behaviors, 
and acculturation of Arab Americans. Series of chi-square statistics were utilized to examine the 
association between variables. The reports included percentage and the significance (p) 




Aim 2: The association of personal factors, health-promoting behaviors, and acculturation 
with cancer-screening behaviors was examined using logistic regression. Logistic regression 
analysis was to identify predictors for cancer screening behaviors. The reported values include 
odd ratios, confidence intervals, and significance values. 
Potential Threats to Internal and External Validity 
There are several potential threats to internal and external validity in this study. The study 
design, a cross-sectional correlational design, is considered less powerful than the experimental 
design and does not allow for inferences or for determining cause and effect. However, the 
purpose of this study is to determine the direction and strength of the relationships between the 
variables; thus, the inability to conclude cause and effect is not an issue.  
Participation selection bias occurs as a result of the convenience sampling, which is 
considered to be a weak approach compared to random sampling methods because the researcher 
cannot control for biases. This threat to the external validity of the study was minimized by 
obtaining an adequate or large sample size as well as using nationwide multi-mode recruitment. 
Participants’ demographic data were presented so that comparison can be made to nationally 
representative numbers. 
The nonresponse error can affect the internal validity of the study. However, studies have 
shown higher response rates for online-based method (61.7%) compared to the paper-based 
mode (39.1%) (Greenlaw & Brown-Welty, 2009), and this is especially true if the recruitment 
methods varied to reach large members of the population of interest (Dillman, Smyth, & 
Christian, 2014). The evidence also showed that giving immediate incentives increased response 




mail response rate of ArAs participants (50%); however, the data collection time was 
considerably longer (Kawar, 2009).  
Measurement error is a threat to internal validity as participants may give inaccurate 
responses. Participants may choose wrong response due to fatigue from a lengthy survey. To 
minimize this error only important instruments with less items and high reliability was used to 
collect the study data. In addition, the survey can be completed in multiple sessions and 
participants may re-enter at any time to complete the survey.  
Another measurement error is the data collection mode by a self-report survey. Self-
report offers a robust and versatile method to collect information from participants directly; 
however, it is not without limitations, as it can be difficult to verify the participants’ responses 
(Polit & Beck, 2004). Also, it is impossible to know if participants consult any resources to 
complete the questions.  
Instrumentation, which is the variation in the survey’s language, is another threat to 
internal validity, as the variation in language may be the alternative explanation of the findings. 
To minimize this threat the survey included instrument that has been used in both languages and 
that have shown acceptable validity and reliability. Rigorous translation techniques were used to 







This chapter presents the results and findings of the study. The purpose of this study is to 
examine the relationship between personal factors, health-promoting behaviors, and cancer-
screening behaviors of Arab Americans (ArAs), and acculturation. The first aim is to examine 
the association among personal factors, health-promoting behaviors, and acculturation of ArAs. 
The second aim is to examine the associations of personal factors, health-promoting behaviors, 
and acculturation, with cancer-screening behaviors of ArAs.   
Recruitment Strategy 
  Based on the power analysis, the required sample size was 211 participants. However, 
that number was exceeded and a total of 287 completed surveys were included in the final 
analysis. The data collection was conducted and completed in the Fall of 2019. It lasted for eight 
weeks from September 2019 to October 2019. Prior to the actual recruitment and data collection, 
the researcher communicated her intention with potential gatekeepers to conduct an anonymous 
online survey. The gatekeepers were family members as well as ArAs and non-ArA 
acquaintances and who helped the researcher access potential participants. The communication 
was in person (including text messages and phone calls), online (emails and online posts at ArA 
organizations websites), and via social media (Facebook and WhatsApp). This process helped 
generate a contact list of gatekeepers who distributed the study’s flyers to ArAs across the U.S. 
Following IRB approval, the researcher sent study flyers to all gatekeepers who circulated the 




was asked to share the flyer with his or her ArA family members. The principal researcher 
contacted researchers from previous ArA studies and asked them to share the study’s flyers with 
ArAs in their communities or with the gatekeeper in their studies. In addition, the flyers were 
also distributed in ArA health fairs and meetings by one of the committee members who is a part 
of a large ArA community in Chicagoland. Figure 5 presents the number of interested 
participants and final sample size. 
 
Figure 5. Enrollment and final sample size. 
The findings of data analysis throughout this chapter were organized based on the study 
model of personal factors, acculturation, health-promoting behaviors, and cancer-screening 
behaviors (intention to screen and receiving cancer screening). First, descriptive statistics were 
conducted, and models to examine associations among personal factors variables was done. 
Personal factors include demographics and health behavior variables (access to healthcare and 




and personal and family history of cancer). Second, descriptive statistics were conducted, and 
association analysis was done among acculturation as measured by two indicators: 1) self-
reported English language proficiency and 2) length of stay in the U.S. Third, descriptive 
statistics were conducted, and association analysis was done among health-promoting behaviors 
as measured by variables of the health promotion lifestyle profile II (HPLP II) questionnaire. 
Fourth, descriptive statistics were conducted, and association analysis was done among the 
following cancer screening behavior variables: 1) intention to screen and 2) receiving cancer 




Data from 287 completed surveys was used in this study. Participants’ age ranged from 
21 to 69 and their mean age was 35.0 (SD = 7.9). More females (58.5%) participated in the study 
than males (41.5%). The majority of participants were from Libya (32.1%), married (56.1%), 
Muslim (80.8%), college graduates (40.8%), and employed (47.0%). Demographic 
characteristics of the sample are presented in Table 3.  
Age. The majority of the sample was between the age of 30 to 39, with a similar age 
distribution of both genders. The mean age was 34.5 (SD = 7.5) for females and 35.67 (SD = 
8.40) for males. There were no significant differences between females and males across age 
groups. Seventy-five percent of participants were younger than 40 years old and 24.7% were 
older than 40 years old. In this study, age was stratified as older than 40 years old and younger 




Marital status. There were significant differences between genders relating to marital 
status. A total of 69.7% of men were married, whereas 46.4% of women were married. In this 
study, marital status was stratified to single and ever married. About 81.8% of the sample were 
ever married compared to 18.1% single. Ever married participants were more likely to be older 
than 40.  
Religion. The sample was predominantly Muslim (80.8%), followed by Christian 
(14.3%), Jewish (4.5%), and other (0.3%). There was a significant difference between genders. 
Women were more likely to be Muslim (65.9%) compared to men (34.1%). Religion was 
stratified as Muslim and non-Muslim. 
Level of education. The sample was highly educated beyond high school (94%). The 
level of education was significantly different between genders. Around 73.8% of the women 
were college graduates or postgraduates, compared to 42.1% of men. On the other hand, half of 
the men were graduates of some college or technical schools (54.6%). Level of education was 
stratified as college graduate (some college, technical school, college graduate, postgraduate) and 
high school (high school or less than high school). 
Employment status. The majority of the sample were either employed or not looking for 
work. Around 12.5% of the sample were unemployed and looking for work. The difference in 
employment status by gender was significant. Compared to women (26.2%), 76.5% of men were 
employed. Employed participants were more likely to be non-Muslim, ever married, and college 
graduates. Employment status was stratified as employed (working for pay, working not for pay) 




Country of origin. In this study, participants traced their origin to 21 Arab countries. 
However, the sample size for most of the countries was small, and since there were no a priori 
hypotheses regarding country of origin, subgroup analysis was not performed. For example, 
there was a good representation of participants from Libya of both genders but not from 
participants from Oman or Comoros.  
Table 3. Demographics of the Study Sample. 
 Total  Females Males  
 n = 287 n = 168 
(58.5%) 
n = 119 
(41.5%) 
 






      60-69 
 
146  
70    
58    
11    








































































































Some college or /technical school  
Postgraduate 
High school 







































Working for pay  
Student 
Homemaker 
Unemployed looking for work 












































































      Djibouti 
      United Arab Emirates 
 
92        
38        
24        
23        
19        
13        





























































































































Access to Healthcare and Primary Care Practitioner Recommendations  
Access to healthcare. The majority of the sample had access to healthcare, including 
primary care practitioners (PCPs) (77%) and health insurance (84.7%). More women reported 
having a PCP than men (54.7% compared to 45.2% p = .017). Nearly all the sample have some 
type of health insurance. However, 48.5% had Medicaid or Medicare insurance and 29.3% had 
private health insurance. There were significant differences between genders by types of health 
insurance. Women were more likely to have private health insurance compared to men who were 




Primary care practitioner recommendations. Of the total sample, 77% had 
recommendations from their PCP for annual checkups and there was no significant difference 
between genders. However, only 45.6% had received PCP recommendations to undertake cancer 
screening. A total of 127 participants received both PCP recommendations and a total of 60 
participants had not received any recommendations. Table 4 presents more information about 
access to healthcare and primary care practitioner recommendations.  
Table 4. Access to Healthcare and PCP Recommendations. 
 Total  Females Males  
Variables n = 287 n = 168 n = 119   
 n (%) n (%) n (%) P 
















































































































































ª Multiple response.  




Regular checkups and preventive vaccinations. About 89.5% of the sample had recent 
routine checkups within the past one to two years. There was a significant difference between 
genders, as women were more likely to receive their checkups within one year and men within 
two years. Approximately 46.3% of the participants had a recent routine dental checkup within 
the past six months, with no difference between genders.  
Seventy-seven percent of the sample had had the influenza vaccine, and 79.1% had had 
the Hepatitis B vaccine, but only 35.9% had had the Human papillomavirus (HPV) vaccine. 
Women were more likely to have received the HPV vaccine (45.2%) compared to men (22.7%), 
and the difference was significant.  
Perceived health status. Most participants perceived their health status to be good, very 
good, or excellent (95.4%). However, women were significantly different than men, as they were 
more likely to perceive their health as excellent.  
Body mass index (BMI). The body mass index was calculated based on self-reported 
height and weight. The mean mass index (BMI) for the total sample was 25.0 (SD = 9.5). Fifty-
two percent of the sample maintained a healthy weight compared to 32.7% who did not. 
Although there were no significant differences between gender, women were more likely to 
report BMI within the overweight and extremely obese categories. BMI was dichotomized as 
average/healthy (mean less than 24) and above average (mean more than 24). 
Alcohol use. Thirty-nine percent of the participants indicated that they had had an 
alcoholic beverage in their entire lives, and 37.6% had had alcohol some days in the past year. 




Tobacco use. Approximately 43.6% of the participants indicated they had used tobacco 
products in their entire life. Of those, 84.8% had used tobacco some days and had tried to quit it 
in the last year (18.8%). The difference between genders was significant. Men were more likely 
to have used tobacco products some days in the past years and tried to quit using it. The most 
frequently used tobacco product was cigarettes (35.9%). More information about participants’ 
health habits is presented in Table 5. 
Table 5. Health Habits of the Study Sample. 
 Total  Females   Males   
 n = 287 n = 168 n = 119  
Variables n       
n 
(%) n      
n 




Last routine checkup/physical exam 
Within the past year  
Within the past 2 years 
Within the past 5 years 
Never 







































Last routine dental checkup 
Within the past six months 
Within the past year  
Within the past 2-5 years 
Never 





















































































































Perceived health status  









































































Frequency of alcohol intake in the 
past year ª 
Some days  
































































Frequency of tobacco use  
Some days  
Not at all 
Every day 
 
 106 ᵇ 
 14 























Tried to quit tobacco in the 






























BMI                                    
Normal weight  
Underweight                   
Overweight                     
Obese                              



















































Personal and Family History of Cancer  
Two female participants had had cancer. The first woman 47 years old had peritoneal 
mesothelioma, received a mammogram, cervical cancer, and CRC screening. The second woman 
30 years old had lung cancer but did not receive any type of cancer screening. Both participants 
were married, college graduates, received PCP recommendations for checkups, received current 
checkups, received preventive vaccinations, perceived their health as well, reported high BMI, 
did not drink alcohol or use tobacco. The older woman has had a PCP, health insurance, had 
received current dental checkups, and had family history of BC. The younger woman had no 
PCP or health insurance but had received PCP recommendations for cancer screening. They both 
self-rate their English as proficient and have been in the U.S. for more than 5 years.  
A total of 57 (19.9%) participants had a family history of cancer. The most common 
types of cancer reported were BC and CRC. However, other types of cancer were reported, 
including blood, bone, shoulder bone, brain, oral cancer, tongue, throat, kidney, lung, stomach, 
liver, mesothelioma, non-Hodgkin’s lymphoma, lymphoma, and thyroid. There was a difference 
between gender regarding family cancer history. Women (26.8%) were more likely to report a 
family cancer history compared to men (10.1%). The Arabic text for this question did not 
correctly appear which resulted in losing seven responses. Table 6 summarizes the remaining 
descriptive information about personal and family cancer history. 
Table 6. Descriptive Statistics of Cancer History. 
 Total  Females  Males   
Variables n = 287 n = 168 n = 119  
 n (%) n (%) n (%) P 













































Types of cancer ª  










































ª Multiple response.  
 
Additional Analysis 
Additional analysis was conducted to explore further similarities and differences between 
participants who have had access to healthcare and have received recommendations from their 
PCP and those who did not. The comparison included their personal factors, health-promoting 
behaviors, and cancer screening behaviors.  Analysis of the group who did not have access to 
healthcare (n = 32) neither PCP nor health insurance revealed that 81.2% (n = 26) were females 
and 18.7% (n = 6) were males. They were more likely to be younger than 40 (n = 23), ever 
married (n = 28), Muslim (n = 31), college graduate (n = 28), and unemployed (n = 20). 
Regarding their health habits, they were most likely to have received current physical checkups 
(n = 20), perceived their health as well (n = 32), and received flu vaccine (n = 20). However, 
they were less likely to have received PCP recommendations for checkups (n = 7) and cancer 
screening (n = 5), current dental checkups (n = 9), and HB and HPV vaccines. They were also 
less likely to have had alcohol (n = 2), used tobacco (n = 3), or tried to quit tobacco use (n = 1). 
They had low personal (n = 1) and family (n = 8) history of cancer. They self-rated their English 
as proficient (n = 27) and they had been in the U.S. for more than five years (n = 21). In terms of 




HPLP mean of the sample (2.65  .35). In regard to their cancer-screening behaviors, their 
intention to screen for all types of cancer was high compared to the general sample, but they 
were less likely to uptake cancer screening.  
Further analysis of participants who did not receive any PCP recommendations (n = 60) 
revealed that they were 40 females and 20 males. They were more likely to be younger than 40 
(n = 48), Muslim (n = 54), ever married (n = 48), college graduate (n = 52), unemployed (n = 
47), and proficient in English (n = 54). They were more likely to have been in the U. S. for more 
than five years (n = 32), to have had health insurance (n = 35), to have had current physical 
checkups (n = 38), to have received vaccines for flu (n = 38) and HB (n = 36), to have 
maintained healthy BMI (n = 36), and to have perceived their health to be well (n = 58). But they 
were less likely to have a PCP (n = 14), report current dental checkups (n = 17), receive HPV 
vaccine (12), have had alcohol (n = 11), have used tobacco (n = 16), have tried to quit tobacco (n 
= 6), or to have had family (n = 16) history of cancer. They had no personal history of cancer. 
They performed less health-promoting behaviors compared to the general sample (2.5  .45).  In 
addition, they had high intention to screen, which was comparable to the study sample; however, 
their uptake to cancer screening was low. 
Association Among Personal Factors   
The demographic variables were dichotomized, and a series of chi-squared tests were run 
to examine the relationship between demographic variables and health habits. Age was 
associated significantly with ever receiving preventive vaccinations (Flu, HB, HPV), and BMI. 
Younger participants were more likely to have received preventive vaccinations and have 




recommendations for cancer screening. Participants who were ever married were more likely to 
have received PCP recommendations for cancer screening. Religion was significantly associated 
with many variables of health habits. Non-Muslim ArAs were more likely to have a PCP, have 
had health insurance, have received PCP recommendations for annual checkups and cancer 
screening, have had alcohol, have used tobacco, have reported healthy BMI, and to have had a 
family history of cancer.  
There were significant associations between the level of education and health habits 
variables. College graduates were more likely to have had health insurance, have received PCP 
recommendation for annual checkups, have received a recent physical checkup, have had flu and 
HB vaccines, have reported healthy BMI, have had alcohol, and have used tobacco.  
There were statistically significant associations between employment status and several 
variables of health habits. Compared to the unemployed, employed participants were more likely 
to have a PCP, have had health insurance, have received PCP recommendations for annual 
checkups and cancer screening, have had recent checkups and dental checkups, have had HB 
vaccine, have reported healthy BMI, have had alcohol, and have used tobacco. But they were 
less likely to report a family history of cancer compared to unemployed participants. Table 7 
summarizes the association between demographic and health habits. 
Acculturation 
Acculturation was measured by two indicators: self-rated proficiency in the English 
language and length of stay in the U.S. The survey was offered in both Arabic and English 




ª Yes. ᵇ High school.  ͨRecommendations.  ͩWithin 1-2 years. ͤ Within 6 months. ᶠ Good. BMI ≤ 24. ᵍ 
*p < .05. **p < .001.
Table 7. Association Among Personal Factors (Percentages and Significance). 
 









College  HSᵇ Employed Unemployed 
PCP  83.1 75 78.8 76.6 73.7 90.9* 77.8 64.7 90.4 65.1** 
Health insurance  84.5 84.7 86.5 84.3 81.5 98.2* 85.9 64.7* 95.6 75** 
PCP for annual checkup ͨ 78.9 77.3 76.9 77.9 75 89.1* 79.3 52.9* 89.6 67.1** 
PCP for cancer screening ͨ 54.9 42.6 32.7 48.5* 42.2 60* 47 23.5 60 32.9** 
Last physical checkup ͩ  90.1 89.4 88.5 89.8 88.8 92.7 90.7 70.6* 94.1 85.5* 
Last dental checkup ͤ 49.3 45.4 57.7 43.8 47 43.6 47.4 29.4 53.3 40.1* 
Ever had flu vaccine 66.2 81.5* 82.7 76.6 78 76.4 79.3 52.9* 79.3 76.3 
Ever had HB vaccine 70.4 81.9* 78.8 79.1 77.2 87.3 81.1 47.1* 87.4 71.7* 
Ever had HPV vaccine 15.5 40.3* 44.2 34 81.6 34.5 36.7 23.5 35.6 36.2 
BMI (average weight) ᵍ 50.7 71.8* 75 64.7 59.5 96.4** 68.1 41.2* 81.5 53.3** 
Perceived health status ᶠ 94.4 95.8 92.3 96.2 95.7 94.5 95.6 94.1 97.8 93.4 
Ever had alcohol 32.4 41.7 30.8 41.3 27.2 90.9** 41.1 11.8* 64.4 17.1** 
Ever used tobacco 33.8 46.8 32.7 46 34.9 80** 45.9 5.9* 65.9 23.7** 
Tried to quit tobacco use 31.6 52.2 42.9 49.5 46.3 52.3 49.1 0.0 50.6 49.9 
Personal history of cancer 50.0 50.0 0 0.9 0.9 0.0 0.7 0 0.7 0.7 







survey. About 94 % of the sample considered themselves proficient (well and very well) in 
English. Furthermore, 73.8% had been in the U.S. for more than five years. Acculturation did not 
differ based on gender. Table 8 below summarizes both participants' overall scores for each 
acculturation indicator and stratified by survey language. There were significant differences on 
each acculturation indicators between participants who completed the survey in English and 
those who completed it in Arabic languages. Overall, there were significant differences on each 
set of acculturation indicators between participants who completed the survey in English and 
those who completed it in Arabic. Overall, participants who completed the survey in English 
were more likely to rate themselves as proficient in English compared to those who complete it 
in Arabic. The same was true with years in the U.S.; Participants who had been in the U.S. for 
more than five years were more likely to complete the English version of the survey, whereas 
those who had been in the U.S. for less than five years were more likely to complete the Arabic 
version. About 80% of the participants who chose the Arabic version self-rated their English as 
proficient compared to 1% who rated their English as not proficient but completed the English 
version. Furthermore, 42.8% of participants had been in the U.S. for more than five years and 
chose to complete the Arabic version. 
Additional analysis using chi-squared tests to examine the association between English 
language proficiency and length of stay in the U.S. revealed a significant relationship (p<.003). 
Participants who had been in the U.S. for more than five years were more likely to rate their 
English as proficient. The association between the acculturation indicators did not differ 





Table 8. Acculturation. 
 
Health-Promoting Behaviors 
 Table 9 summarizes the descriptive statistics and correlation coefficients (Spearman) of 
overall HPLP mean and subscales as well as the Cronbach’s alpha (). The HPLP was measured 
on a Likert scale that ranges from 1-4, where a higher score indicates better health-promoting 
practices. The categories were never, sometimes, often, and routinely; however, the most 
frequently chosen category was sometimes. Overall, the sample performed health-promoting 
behaviors with a mean score of 2.65 (SD = .35).  In relation to the HPLPH subscales, the sample 
performed the highest on the spiritual growth subscale (2.8  .51) but the lowest on the physical 
activity subscale (2.3  .55). The instrument showed high internal reliability as measured by 
Cronbach’s alpha ( = 0.92). Both versions, Arabic ( = 0.94) and English ( = 0.91), of the 
scale also showed high internal reliability. All items correlated significantly with each other and 
with the overall HPLP mean. However, there was no significant correlation between the two 
subscales of physical activity and interpersonal relations. 
                                                                                    Survey Language  
  English  Arabic  
 n = 287 n = 210 (73.1%) n = 77 (26.9%)  












































Years in the U.S. 
     More than 10 years  
     6-10 years 
     1-5 years 



































Table 9. Descriptive Statistics and Correlation (Spearman) Among HPLP Variables. 
  Correlation Coefficients    Descriptive Statistics 
              
  1 2 3 4 5 6  Min Max Mean SD  
HPLP overall mean .66* .50* .72* .75* .76* .70*  1 4 2.6 .35 .92 
Subscales means             
1  Health responsibility .16* .34* .32* .53* .47*  1 4 2.6 .47 .77 
2  Physical activity  .51* .26* .08 .29*  1 4 2.3 .55 .82 
3  Nutrition    .61* .40* .34*  1 4 2.6 .42 .69 
4  Spiritual growth    .66* .39*  1 4 2.8 .51 .84 
5  Interpersonal relations    .50*  1 4 2.7 .49 .81 
6  Stress management       1 4 2.6 .44 .73 
* Correlation is significant at the 0.01 level (2-tailed). 
Cancer-Screening Behaviors 
Intention to Screen 
Table 10 summarizes the descriptive statistics and correlation coefficients of intention to 
screen subscales for each type of cancer. Intention to screen subscale scores ranged from 5-25 for 
each cancer type, where a higher score indicates a higher intention to screen. Participants’ 
intention to screen for cancer was measured based on gender for BC, cervical cancer (n = 168), 
and prostate cancer (n = 119). The intention to screen for CRC was measured for the entire 
sample (n = 287). Furthermore, intention to screen for lung cancer was measured based on the 
history of tobacco use for both genders (n = 125). Overall the majority of women reported 
moderate-to-high intention to screen for BC and cervical cancer, whereas the majority of 
participants had low-to-moderate intention to screen for CRC, lung cancer and prostate cancer. 
The items of the intention to screen subscale correlates positively and significantly with 
each other and the correlations were moderate to strong except the items for intention to screen 




and lung cancer. The strongest correlation was between intention to screen for CRC and prostate 
cancer. All the items showed high internal reliability as measured by Cronbach’s alpha ().  
Intention to screen for cancer was dichotomized into 1) no intention and 2) intention. 
Among women participants (n = 168), a total of 157 (94%) reported intention to screen for BC, 
and around 147 (88%) reported intention to screen for cervical cancer. Younger women reported 
significantly higher intention to screen for cervical cancer (p = .026). Among study participants 
(n = 287), a total of 214 (75%) reported intention to screen for CRC. Of those participants, 
women reported a higher intention to screen for CRC compared to men (p > .001). However, 
older men reported significantly higher intention to screen for CRC (p = .027) compared to 
younger men. Among participants with a history of tobacco use (n = 125), a total of 80 (64%) 
reported intention to screen for lung cancer. Women reported higher intention to screen for lung 
cancer (p > .001) compared to men. Whereas, older men reported significantly higher intention 
to screen for lung cancer (p = .019) compared to younger men. Among men participants (n = 
119), about 73 (61%) reported intention to screen for prostate cancer, and older men reported 
significantly higher intention to screen for prostate cancer compared to younger men (p = .015). 
Table 10. Descriptive Statistics and Correlation Among Intention to Screen Variables.  
  
  Correlation Coefficients  Descriptive Statistics 
 Intention 
to Screen 2 3 4 5 
 
Min Max Mean SD Cronbach  
            
1 Breast ª .47* .43* .12 ͤ -  6 25 18.5  4.5 .91 
2 Cervix ª  .62* .49* ͤ -  5 25 17.4  5.2 .95 
3 Colorectal ᵇ   .82* .90*  5 25 14.9  5.0 .92 
4 Lungs ͨ    .89* ᶠ  5 25 13.7  4.5 .91 
5 Prostate ͩ      5 25 13.8  5.6 .96 
ª Females (n = 168). ᵇ Total sample (n = 287). c Ever used tobacco (n=125). d Males (n = 119). e n = 38. f n = 87. 




Received Cancer Screening 
Descriptive analysis was used to examine numbers and percentages of participants who 
self-reported receiving cancer screening. Ninety-one (54%) women reported receiving BC 
screening. Based on the American Cancer Society (ACS) age (≥ 40) recommendations, 38 (23%) 
women were eligible to uptake BC screening. However, 25 (66%) women had received BC 
screening. Of those women, 20 (52%) had received it within one year and 5 (13%) had received 
it within two years. For cervical cancer screening, all women in the sample (n = 168) were 
eligible to uptake the screening. However, 116 (69%) women reported receiving the screening, 
and 22 (13%) women had received it within the last three years. 
Eighty-three (29%) participants reported receiving CRC screening. Thirteen (5%) 
participants were eligible to uptake CRC screening based on the ACS age (≥ 50) 
recommendations but only eight (62%) participants received it. Amongst the 125 participants 
who had used tobacco, 42 (34%) reported receiving lung cancer screening. Based on the ACS 
age (55-75) recommendations, only two were eligible for lung cancer screening and only one of 
them received it. 
For men in this sample, 44 (37%) reported receiving prostate cancer screening, and 43 
(36%) reported receiving a consultation for prostate cancer screening. Based on the ACS age (≥ 
50) recommendations, seven (6%) men were eligible for prostate cancer screening and 
consultation. However, five (71%) men received both consultation for prostate cancer screening 
and prostate cancer screening.  
Phi correlation coefficient was utilized to examine and to show the strength of the 




summarizes the correlation between the variables of received cancer screening and their 
frequencies and percentages. There were moderate to strong statistically significant associations 
among the variables of received cancer screening. For women, the strongest association was 
between BC and cervical cancer screening. The weakest association was between receiving 
cervical cancer and lung cancer screening. For men, the strongest association was between 
prostate cancer and consultation for prostate cancer screening. However, the weakest association 
was between lung cancer and prostate cancer screening.  
Table 11. Statistics Results and Correlation Among Received Cancer Screening. 
  Correlation Coefficient (Phi)  Received Cancer 
Screening (yes) 
 Types of cancer 2 3 4 5 6  n (%) 
1 Breast ª .44* .36* .43* ͤ - -  91 (54) 
2 Cervical ª  .37* .36* ͤ - -  116 (69) 
3 Colorectal ᵇ   .79* ͨ .64* .66*  83 (29) 
4 Lung ͨ    .71* ᶠ .76* ᶠ  42 (34) 
5 Prostate  ͩ     .80*  44 (37) 
6 Consultation 
Prostate  ͩ 
      43 (36) 
ª Females (n = 168). ᵇ Total sample (n = 287). c Ever used tobacco (n=125). d Males (n = 119). e n = 38. 
f n = 87. 
*p < 0.001. 
 
Relationship Between Variables of Cancer-Screening Behaviors  
An independent t-test was used to determine mean differences among variables of cancer 
screening behaviors: received cancer screening and intention to screen (yes) for all types of 
cancer. The analysis revealed statistically significant difference between cancer screening 
behaviors of each types of cancer. Table 12 summarizes the t-test results. In general, participants 
who received cancer screening had a higher intention to screen in the future compared to those 




Table 12. Relationship Between Cancer Screening Behaviors Variables (Intention and Received). 
Intention to screen 
“Yes” 
  Received 
 








Breast 19.5 4.0 -3.1 .002 
 Cervical   
Cervical 18.5 4.6 -4.1 <.001 
 Colorectal   
CRC 16.4 3.8 -3.7 <.001 
 Lung   
Lung 16.2 2.8 -5.6 <.001 
 Prostate   
Prostate 16.5 3.9 -4.7 <.001 
 Prostate consult   
Prostate 16.1 3.9 -4.0 <.001 
 
Data Analysis for Aim One 
Aim One examines the association among personal factors, health-promoting behaviors, 
and acculturation. To determine which variables were significantly related, a series of chi-
squared tests (χ²) were utilized.  
Personal Factors and Acculturation 
Table 13 presents the association between personal factors and acculturation indicators. 
There was a significant association between acculturation (both indicators) and religion, 
employment status, having a PCP, last checkups, HB vaccine, tobacco use, and family history of 
cancer. Participants were more likely acculturated if they were non-Muslim, employed, have had 
a PCP, have received recent checkups, have had HB vaccine, have used tobacco, and have had a 




There were significant associations among individual acculturation indicators. 
Participants who were proficient in English were more likely to be college graduate, have had 
health insurance, have had flu vaccine, and have had alcohol. However, participants who had 
been in the U.S. for more than five years were more likely to have been ever married and to have 
received PCP recommendation for annual checkups and cancer screening.  
Table 13. Association Between Personal Factors and Acculturation (%). 
 
Variables ª 
 English language 
proficiency 
Length of stay in 
the U.S. 


























Religion    











Marital status        
     










Level of education      
     


























































































Ever had HB vaccine   
  



















































































Blood relative history of 
cancer   










ª Yes. ᵇ Good.  
*p < .05. **p < .001. 
Personal Factors and Health-Promoting Behaviors 
Table 14 summarizes the chi-squared test results. All HPLP variables were dichotomized 
to yes (engaged in HPLP), or no (did not engage in HPLP). The overall HPLP mean associated 
significantly with several variables of personal factors. Participants who engaged in health-
promoting behaviors were more likely to be males, younger than 40 years, and non-Muslim. 
Also, they were more likely to have had a PCP, have had health insurance, have received PCP 
recommendation for annual checkups and cancer screening, have received flu and HB vaccines, 
have had alcohol, have used tobacco, and have had no personal history of cancer.  
Participants who engage in better health responsibilities were more likely to be non-
Muslim, have had a PCP, have received PCP recommendations for annual checkups and cancer 
screening, have received HB vaccine, have had alcohol, and have used tobacco. Participants who 
engage in physical activities were more likely to be males, non-Muslim, college graduate, and 




received PCP recommendations for annual checkups and cancer screening, have had recent 
checkups, have received flu and HB vaccines, have reported an average BMI, have had alcohol, 
have used tobacco, and have a family history of cancer. 
Participants who engage in better nutrition consumption were more likely to have had a 
PCP, have had PCP recommendations for cancer screening, have received flu and HB vaccines, 
and have had alcohol. Participants who engage in better spiritual growth practices were more 
likely to be younger than 40 years and have had no personal history of cancer. Interpersonal 
relations did not associate significantly with any personal factor. Participants who engaged in 
stress management practices were more likely to be males, non-Muslim, have received PCP 
recommendation for cancer screening, have received HB vaccine, have had alcohol, and have 
used tobacco.  
Health-Promoting Behaviors and Acculturation 
The study revealed no significant associations between acculturation indicators and the 
overall health-promoting behaviors or any of the six subscales. Even when the data was stratified 
by survey language, the association remained nonsignificant between health-promoting 
behaviors and acculturation.  
 
 
 Table 14. Association Between Personal Factors and Health-Promoting Behaviors (Percentages and Significance). 
   
Variablesª HPLP Total HR PA NU SG IR SM 
     No    Yes       No      Yes      No     Yes No Yes No Yes No Yes No Yes 
Age  
   < 40 
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   Muslim 











































Marital status  
   Single 












































   High school 











































Employment     
   Unemployed     









































































































































   No 5.8 94.2 8.3 91.7 28.2 71.8 3.8 96.2 1.3 98.7 1.3 98.7 9.0 91.0 
Last checkup 
   Current 











































Last dental  
   Current 





































































































































Perceive health ͨ 























































































































Tried to quit  
   No 












Personal hx ca ͩ     





























Family hx ca ͩ   





























Note. HR = health responsibility; PA = physical activity; NU = nutrition; SG = spiritual growth; IR = interpersonal relations; SM = stress mgmt. 
ª Yes. ᵇ Recommendation. ͨ Good. ͩ history of cancer.  








Data Analysis for Aim Two 
The second aim is to examine the associations of personal factors, health-promoting 
behaviors, and acculturation, with cancer-screening behaviors of ArAs. Cancer-screening 
behaviors include two main variables: 1) intention to screen for cancer (0 = no; 1 = yes) and 
receiving cancer screening (0 = never; 1= received). Preliminary analysis using chi-squared test 
was done to evaluate associations among variables. Binary logistic regression was utilized to 
examine the association between cancer-screening behaviors and personal factors, acculturation, 
and health-promoting behaviors. Only factors significantly associated with cancer-screening 
behavior variables in the preliminary analysis were included in the models. The variance 
inflation factor (VIF) was used to evaluate multicollinearity in the model. Predictors with VIF 
greater than 10 were eliminated from the model (Field, 2013). However, none of the factors 
exceeded two. Only significant predictors were included in the final models. 
Regression Analysis of Intention to Screen and Health-Promoting Behaviors  
The logistic regression analysis indicated no significant association between HPLP and 
intention to screen for BC or cervical cancer. Health-promoting behaviors predict intention to 
screen for CRC, lung cancer, and prostate cancer. Among the personal factors' variables, 
religion, ever having received HPV vaccine, and family history of cancer were significant 
predictors for intention to screen for CRC. The odds of intention to screen were higher in 
Muslim participants compared to non-Muslim (OR: 3.88, 95% CI: 1.96-7.68). However, the odds 




(OR: 0.36, 95% CI: 0.18-0.69), and those who did not have a family history of cancer (OR: 0.25, 
95% CI: 0.09-0.75). The subscales' nutrition and spiritual growth significantly predicted 
intention to screen for CRC. However, after personal factors’ predictors were entered in the 
model, those subscales ceased being significant predictors. Table 15 shows unadjusted and 
adjusted health-promoting predictors for intention to screen for cancer.  
Among the personal factor variables, employment status, ever having had the HPV 
vaccine, and years in the U.S. were significant predictors to screen for lung cancer. The odds of 
intention to screen for lung cancer were lower among employed participants (OR: 0.09, 95% CI: 
0.02-0.46); those who never had HPV vaccine (OR: 0.05, 95% CI: 0.01-0.19); and those who 
had been in the U.S. for more than five years (OR: 0.14, 95% CI: 0.03-0.61). The logistic 
regression showed that the total HPLP means, nutrition, and spiritual growth were all predictors 
for intention to screen for cancer screening after adjusting for personal factors. Compared to 
those who did not practice a health-promoting lifestyle, the odds of intention to screen for lung 
cancer were higher among participants who cultivate a better overall healthy lifestyle, better 
nutrition, and better spiritual growth.  
Among the personal factors' variables, age, ever having had the HPV vaccine, and years 
in the U.S. were predictors for intention to screen for prostate cancer. The odds of intention to 
screen for prostate cancer were higher among men older than 40 (OR: 5.44, 95% CI: 1.81-16.37). 
However, the odds of intention to screen were lower among men who have never received HPV 
vaccine (OR: 0.11, 95% CI: 0.03-0.37) and among men who have been in the U.S. for more than 
five years (OR: 0.23, 95% CI: 0.07-0.76). The subscale of health responsibility was a predictor 




Compared to men who do not perform better health responsibility, the odds of intention to screen 
for prostate cancer were 61% lower among those who practiced health responsibilities. 
Table 15. Predictors for Intention to Screen for Cancer. 
 Unadjusted Adjusted 
Predictors of 
Intention to screen  
 95%CI  95%CI 
OR Lower Upper OR Lower Upper 
Colorectal cancer       
   Nutrition (yes) 2.10* 1.09 4.05 1.59 0.77 3.25 
   Spiritual growth (yes) 1.84* 1.06 3.16 1.18 0.65 2.17 
   Religion (Muslim) 4.09** 2.11 7.90 3.88** 1.96 7.68 
   HPV vaccine (no) 0.35* 0.18 0.68 0.36* 0.18 0.69 
   Family history of cancer (no) 0.25* 0.09 0.75 0.25* 0.09 0.75 
Lung cancer       
   HPLP mean (yes) 8.80* 1.59 48.77 12.21* 1.31 113.56 
   Nutrition (yes) 12.01* 3.13 46.00 18.53* 2.99 114.53 
   Spiritual growth (yes) 6.37* 2.22 18.23 3.81* 1.11 13.09 
   Employment (Employed) 0.08* 0.02 0.41 0.09* 0.02 0.46 
   HPV vaccine (no) 0.05** 0.14 0.19 0.05** 0.01 0.19 
   Years in U.S. (5 >) 0.17* 0.04 0.73 0.14* 0.03 0.61 
Prostate cancer       
   Health responsibility (yes) 0.93* 0.14 1.09 0.19* 0.05 0.72 
   Age (40 >) 3.89* 1.44 10.53 5.44* 1.81 16.37 
   HPV vaccine (no) 0.13* 0.04 0.44 0.11** 0.03 0.37 
   Years in U.S. (5 >) 0.25* 0.08 0.78 0.23* 0.07 0.76 
Note. OR = odds ratio; CI = confidence interval 
*P <.05, **P < .001 
 




Table 16 presents the unadjusted and adjusted health-promoting predictors of receiving 
cancer screening. The overall HPLP mean was not a significant predictor for any types of cancer. 
Among the personal factor’s variables, older age predicted higher uptake of BC screening (OR: 
5.31, 95% CI: 2.7-13.67), whereas not drinking alcohol and being single predicted lower uptake 
of BC screening (OR: 0.08, 95% CI: 0.03-0.28 and OR: 0.23, 95% CI: 0.12-0.70, respectively). 
The subscale health responsibility significantly predicted receiving BC screening after adjusting 
for personal factors. The odds of uptake BC screening were higher among women who perform 
better health responsibility compared to those who do not. 
Among the personal factors’ variables, being in the U.S. for more than five years 
predicted higher uptake of cervical cancer screening (OR: 3.52, 95% CI: 1.46-8.50). Being single 
and not drinking alcohol, on the other hand, predicted lower uptake of cervical cancer screening 
(OR: 0.04, 95% CI: 0.01-0.14 and OR: 0.04, 95% CI: 0.00-0.27, respectively). Health 
responsibility was a significant predictor for receiving cervical cancer screening after controlling 
for personal factors. The odds of receiving cervical cancer screening were higher among women 
who perform better health responsibility compared to women who do not. 
Among personal factors variables, not receiving PCP recommendations for cancer 
screening (OR: 0.30, 95% CI: 0.17-0.54), not having health insurance OR: 0.19, 95% CI: 0.05-
0.67), and never having received HPV vaccine (OR: 0.53, 95% CI: 0.30-0.94) predicated lower 
uptake of CRC screening. Physical activity and interpersonal relations were significant predictors 
for CRC screening. The odds of receiving CRC were higher in participants who engaged in 




Among personal factors variables, not receiving PCP recommendations for cancer 
screening and never receiving the HPV vaccine predicted lower uptake of lung cancer screening 
(OR: 0.06, 95% CI: 0.02-0.25 and OR: 0.28, 95% CI: 0.11-0.71, respectively). The subscale of 
physical activity is a significant predictor for the uptake of lung cancer screening after adjusting 
for personal factors. The odds of receiving lung cancer screening were higher among participants 
who engage in physical activity. 
Among personal factors variables, not receiving PCP recommendations for cancer 
screening and never having received the HPV vaccine predicted lower uptake of consultation for 
prostate cancer screening (OR: 0.07, 95% CI: 0.02-0.22 and OR: 0.25, 95% CI: 0.09-0.74, 
respectively). Physical activity significantly predicted the uptake of consultation for prostate 
cancer screening; however, after adjusting for personal factors, physical activity ceased being a 
significant predictor.  
Table 16. Predictors for Received Cancer Screening. 
 
Unadjusted Adjusted 
Predictors of  
 Received Screening 
 
 95%CI  95%CI 
OR Lower Upper OR Lower Upper 
Breast Cancer        
   Health responsibility (yes) 1.68 0.93 3.1 2.52* 1.23 5.15 
  Age (40 >) 4.40* 1.79 10.85 5.31** 2.70 13.67 
  Marital status (single) 0.25* 0.09 0.06 0.28* 0.12 0.70 
  Alcohol (no) 0.11** 0.03 0.36 0.09** 0.03 0.28 
Cervical Cancer        
  Health responsibility (yes) 1.85 0.96 3.57 2.83* 1.21 6.61 




  Alcohol (no) 0.05* 0.01 0.33 0.04* 0.01 0.27 
  Years in the U.S. (5 >) 2.84* 1.24 6.54 3.52* 1.46 8.50 
Colorectal Cancer        
   Physical activity (yes) 2.67* 1.6 4.5 2.47* 1.37 4.44 
   Interpersonal relations (yes)  0.35* 0.19 0.62 0.39* 0.21 0.74 
   PCP recommendation      
   for cancer screening (no) 
0.27** 0.15 0.48 0.30** 0.17 0.54 
   Health insurance (no) 0.21* 0.06 0.74 0.19* 0.05 0.67 
   HPV vaccine (no) 0.51* 0.29 0.90 0.53* 0.30 0.94 
Lung cancer        
   Physical Activity (yes) 6.43* 2.07 19.9 4.19* 1.04 16.84 
   PCP recommendation      
   for cancer screening (no) 
0.05** 0.01 0.19 0.06** 0.02 0.25 
   HPV vaccine (no) 0.28* 0.11 0.69 0.28* 0.11 0.71 
Prostate cancer consult        
   Physical Activity (yes) 3.25* 1.25 8.41 3.19 0.98 10.49 
   PCP recommendation      
   for cancer screening (no) 
0.07** 0.02 0.22 0.07** 0.02 0.22 
   HPV vaccine (no) 0.22* 0.07 0.66 0.25* 0.09 0.74 
Note. OR = odds ratio; CI = confidence interval 
*P < .05, **P < .001  
 
Summary 
In conclusion, this research was an attempt to answer the question: Do health-promoting 
behaviors predict cancer-screening behaviors of Arab Americans? The data analysis revealed 
that health-promoting behaviors may partially predict cancer screening behaviors among ArAs.  
Women who received BC screening were more likely older than 40 years old, ever 
married, had had alcohol, and had practiced better health responsibility. Women who uptake 
cervical cancer screening were more likely ever married, had had alcohol, had been in the U.S. 




Participants who received CRC screening were more likely to have health insurance, 
have received PCP recommendations for cancer screening, have had HPV vaccine, and have 
performed physical activity, but did not engage in interpersonal relations.  
Participants who have the intention to screen for lung cancer were more likely to be 
unemployed, have had HPV vaccine, have been in the U.S. for more than five years, have 
performed better overall health-promoting lifestyle, have made better nutritional choices, and 
have practiced better spiritual growth. Those participants who received lung cancer screening 
were more likely to have received PCP recommendations for cancer screening, have had HPV 
vaccine, and have engaged in physical activity.  
Men who have the intention to screen for prostate cancer were more likely older than 40, 







Despite the advancement in oncology and cancer screening, cancer continues to claim the 
lives of thousands of people worldwide. Numerous evidences affirm the utility of cancer 
screening in reducing morbidity and mortality when detecting cancer in its early stages. The 
evidence emphasizes the effectiveness of cancer screening in preventing cervical and colorectal 
(CRC) cancer by detecting lesions before they develop and become cancerous (American Cancer 
Society [ACS], 2019). Furthermore, adopting a health-promoting lifestyle such as healthy eating, 
physical activity, and not smoking may decrease the risk of developing cancer (WHO, 2018b). 
However, cancer screening is underutilized among ethnic minorities (Hirth, Laz, Rahman, & 
Berenson, 2016; Sauer, Siegel, Jemal, & Fedwa, 2019), including Arab Americans (ArAs).  
Because ArAs are categorized as non-Hispanic White in the National Health Interview 
Survey (NHIS), little is known about their health behaviors. There are even fewer studies that 
explore the relationship between health-promoting behaviors and cancer-screening behaviors 
among ArAs. The evidence suggests that cancer-screening behaviors of ArAs are influenced by 
sociodemographic characteristics, health habits, and acculturation (Alatrash, 2015; Salman, 
2012). Limited evidence suggests that cancer-screening behaviors can be influenced by 
individual health-promoting behaviors (Oran et al., 2008). 
The current study was conducted among ArAs to learn if their health-promoting 




intent to receive cancer screening in the future. In general, the study revealed a partial 
relationship between health-promoting behaviors and cancer-screening behaviors among ArAs. 
This chapter presents a discussion about the study's findings, implications for nursing, 
recommendations for future research, and study limitations.  
Sample Characteristics 
The demographic data analysis revealed that more females participated in the study than 
males. The participants were predominantly younger than 40 years old and they have been 
married. The majority of the study participants were affiliated with Muslim religion. The 
analysis revealed an educated sample of ArAs where the majority were college graduates, 
females having a higher-level education than males. About half of the sample were employed 
where the majority of males were working. The participants could trace their ancestry to an Arab 
country of origin (out of 21 Arab countries). 
Access to healthcare was not an issue for this sample where more than half reported 
having a regular primary care practitioner (PCP) and/or health insurance. A number of 
participants had received their PCP recommendation for annual checkups. However, only a few 
received PCP recommendations for cancer screening and more women received 
recommendations than men. That may be due to the fact that the sample were young and the 
recommendation for cancer screening usually starts at an age older than 40 except for cervical 
cancer which may explain why more women had received more recommendations.  
The analysis revealed that the participants engaged in positive health habits such as 
receiving annual checkups and receiving preventive vaccinations. The current sample perceived 




studies they have a high prevalence in tobacco use and low prevalence of tobacco cessation. 
Finally, personal and family history of cancer was low among this sample. 
Personal Factors 
Age. The majority of the sample was relatively younger than 40 years old. More than half 
of the sample were between 30 to 39 years old. Participants age 40 and older were only 25% of 
the total sample 23% females and 28% males. Consistent with previous data, ArAs are typically 
younger compared to general population (Brittingham & de la Cruz, 2005). The age range of the 
current sample is comparable to a similar study where most participants were younger than 50 
years old (El Hajj & Cook, 2018). El Hajj and Cook (2018) also utilized online recruitment and 
data collection where the majority of the sample were between the age of 18 to 30. Older ArAs 
are usually more reluctant to participate in research studies (Al-Omran, 2003), especially if they 
are not familiar with the researchers. Thus, researchers of ArAs studies that included participants 
age 40 and older were usually members of the community they recruited from (Alatrash, 2015; 
Jadalla, 2007; Khawaldeh, 2008). Hence, online recruitment and data collection may not be an 
effective method to reach those older than 40 years of age among ArAs.  
 Marital status. The majority of the sample were married or had been married. Men were 
more likely to be married compared to women. However, the participants’ demographic 
characteristics did not differ significantly by marital status except with age and employment 
status. Ever married participants were more likely to be older than 40 and employed. Consistent 
with previous censuses ArAs were usually ever married compared to the general population 
(Brittingham & de la Cruz, 2005). Access to healthcare, health habits, and personal or family 




more likely to receive a PCP recommendation for cancer screening. The researchers in an earlier 
study found that people who were married have more positive intentions and more uptake of 
cancer screening than non-married people (Jaarsveld, Miles, Edwards, & Wardle, 2006).  
Religion. Participants’ religious background reflected the prevalent religions in the Arab 
world: Islam, Christianity, and Judaism. Women were mostly Muslim, and men were more likely 
non-Muslim. Although non-Muslim consists of the majority of ArAs, it appears that Muslims 
tend to participate in studies more frequently compared to non-Muslims as evidenced in various 
research that studied ArAs (Aqtash & Servellen, 2013; Alatrash, 2015; Jadall & Lee, 2012). 
There were significant differences of participants’ health habits by religion. Non-Muslim 
participants were more likely to have had access to healthcare, have had PCP recommendations 
for annual checkups and cancer screening, report healthy BMI, have had alcohol, and have used 
tobacco. However, they were less likely to report family history with cancer. The variation in 
health habits by religion was expected. Historically, the first waves of Arab immigrants to the 
U.S. were primarily non-Muslim, especially Christian (Arab American National Museum, 2019). 
Hence, they have been in the U.S. for longer and adapted to the American healthcare system and 
health-promoting lifestyle. Also, fear of discrimination in the healthcare system may limit 
Muslim ArAs from seeking preventive healthcare measures. A study found that Muslim women 
with positive religious coping but perceived religious discrimination in healthcare were less 
likely to have a mammogram in two years (Padela et al., 2015).  
Level of education. More than half of the sample were educated beyond high school. 
Women were college graduates and postgraduates, but men were mostly graduates of technical 




higher education compared to the general population (Brittingham & Cruz, 2005). Similar 
findings were reported by previous studies that examined health behaviors of ArAs (Aqtash & 
Servellen, 2013; Al Omran, 2005; Jadall & Lee, 2012; Khalil, 2015). In this sample, educated 
participants were employed, have had better access to healthcare, have received PCP 
recommendations and practiced better health habits. Educated individuals have a better chance to 
be employed and have health insurance.  
Employment status. More than half of the sample were employed, and only 12% were 
unemployed looking for work. Men participants were more likely to be employed and women 
were more likely to be students or homemakers. In line with previous study of ArAs and 
consistent with the US census ArAs men were more likely and women were less likely to be 
employed (Brittingham & Cruz, 2005). This behavior is consistent with the Arabic patriarchal 
culture where men are expected to be the breadwinners for their family. That may explain the 
variations in employment status as more women were unemployed and not looking for work. 
There were significant differences between participants by employment status. Compared to 
unemployed, employed participants were more likely to have received PCP recommendations 
and practiced better health habits. This difference may be due to the fact that employed 
participants may have access to better healthcare and frequent health checkups especially if 
mandated and offered by their employers.  
Access to Healthcare and Primary Care Practitioner Recommendations  
Access to healthcare. Access to healthcare was not an issue for the current sample, as 
77% had a regular PCP, and 84.7% had health insurance. However, there were 32 participants 




the general sample except that only four were employed. They were also acculturated: proficient 
in English and had been in the U.S. for more than five years. Their intention to screen and 
health-promoting behaviors were comparable to the general sample. However, as expected, they 
reported poor health habits and low uptake of cancer screening. Consistent with the evidence, 
lack of access to healthcare was frequently reported as a barrier to receiving required preventive 
health measures including cancer screening (Alsayid, 2017; Kawar, 2013; Roman et al., 2014). 
Primary care practitioner recommendations. In general, PCP recommendations for 
cancer screening was low (46%) among participants in this study, even lower than the 
recommendations for annual checkups (78%). Women received recommendations for cancer 
screening slightly more than men, possibly due to the fact that cervical cancer screening starts at 
age 21 and BC screening starts at age 40. In line with previous studies among ArAs, lack of PCP 
recommendations resulted in low to no cancer screening uptake (Allen et al., 2018; Kawar, 2013; 
Roman et al., 2014; Talaat & Harb, 2013). In this study there were 60 participants who did not 
receive any recommendations from their providers; and of those, 35 participants had health 
insurance and 14 participants had a PCP. Those participants share similar demographic 
characteristics with the study sample including acculturation, except for employment status, the 
majority were unemployed. However, their health habits, perception about health, health-
promoting behaviors, and cancer screening behaviors were poor compared to the general sample. 
Thus, PCP recommendations are essential in influencing the health behaviors of ArAs. ArAs 
mainly acquire and prefer to receive information about health and health practices from their 




healthcare providers about their important role in influencing ArAs’ disease prevention and 
health promotion practices.  
Health Habits 
Physical checkups and preventive vaccinations. The study participants showed positive 
preventive health habits, including annual and dental checkups and vaccinations (flu, HB). 
However, the uptake of HPV vaccination was low, and it was even lower among men. Only 36% 
of the sample reported ever receiving HPV vaccine. Of those, 45.2% were females and 22.7% 
were males. However, these percentage were comparable with the national data: 51.5% of adult 
females and 21.2% of adult males reported receiving HPV vaccine (Sauer et al., 2019). Studies 
on ArAs’ behaviors regarding vaccinations are limited with even fewer studies regarding HPV 
vaccine. However, it has been reported that vaccination uptake is low among ArAs compared to 
NHW (Dallo & Kindratt, 2015a; Dallo & Kindratt, 2015b). A study related to HPV uptake 
among ArAs (Somali) found that although Somali adolescents were accepting HPV vaccine, they 
were less likely to complete the vaccination series (Pruitt, Reese, Grossardt, Shire, & Creedon, 
2013). The low uptake of HPV vaccination is a worldwide issue and it was reported among 
participants of other cultures as well (Kabacaoglu, Oral, Balci, Gunay, 2015). As expected, the 
majority of the participants who received the HPV vaccine had received PCP recommendations 
for annual checkups (n = 90) and for cancer screening (n = 58). Compared to participants who 
received flu vaccine, 181 participants had received recommendations for annual checkups and of 
those 109 received recommendations for cancer screening. The differences between gender in 




checkups as well as PCP recommendations compared to men. This finding reinforced the 
importance of PCP recommendation and involvement in ArAs preventive health behaviors.  
Perceived health status. In the current study, participants perceived their health 
positively ranging from good to excellent (n = 274). Similar to a previous study, ArA women 
rated their health status as excellent (19.1%), very good (34.1%), and good (33%) (Khalil, 2014). 
Furthermore, participants who were acculturated were more likely to report their health as good. 
These findings were in line with an earlier study, where ArAs, who spoke fluent English and had 
been in the US for more than five years, reported better self-rated health (Abdulrahim & Baker, 
2009). However, women were more likely to perceive their health positively compared to men. 
Also, younger participants perceived their health status positively better than older participants in 
general, but the difference was not significant. In contrast, Sarsour and colleagues (2010) found 
that older participants perceived their health status positively but with no difference between 
genders. Although studies found perception about health status to be a predictor for intention to 
screen and for receiving cancer screening (Muliira et al., 2017; Salman, 2012), the current study 
did not support these findings. The difference in findings can be attributed to the variation in 
measurement tools across studies. For example, one study asked the participants to choose from 
a set of options (good or poor), and in another study, the participants were asked to rate their 
perceptions about health on a zero-to-ten scale. 
Body Mass Index (BMI). Half of the sample maintained healthy body weight, but 13.2% 
were overweight, and around 20% were obese or extremely obese. The obesity rate of 
participants was less than in other studies of ArAs, where the obesity rate ranged between 28.9 % 




where the prevalence of those overweight was 36.5% for men and 26.5% for women (Sauer et 
al., 2019). Furthermore, heavier participants in the current study reported receiving screening of 
BC, CRC, and lung cancer less frequently; which is consistent with previous literature (Hirth et 
al., 2016).  However, the finding in the current study is concerning since the 20% obese 
participants were mainly females and older than 40 years; hence, susceptible for chronic diseases 
and at risk to develop cancer.  
Alcohol use. In this study, 39.4% had ever had alcohol and men were more likely to 
consume alcohol (n=82) than women (n=31). That was expected as the majority of non-Muslim 
were men. The percentage of alcohol consumption was higher compared to a previous study of 
ArAs (14%) (Jaddalla et al., 2015). However, alcohol consumption was lower than the national 
average (86.3%) (National Institute on Alcohol Abuse and Alcoholism, 2017). The lower 
prevalence of alcohol use may be related to the sample characteristics. The majority of the 
sample were Muslim and drinking alcohol is prohibited in Islam. Alcohol use among ArAs is an 
unexplored area of study; however, it has been reported that alcohol consumption is related to 
level of acculturation. Limited evidence suggests that ArAs’ drinking pattern consistent with 
acculturation (Arfken, Arnetz, Fakhouri, Ventimiglia, & Jamil, 2011). 
Tobacco use. In term of tobacco use, ArAs men (73.1%) were more likely to use tobacco 
compared to women (22.6%). The most frequently used types were cigarettes (n = 103), e-
cigarettes (n = 25), and waterpipes (n = 24). About 43.6% of the sample had ever used tobacco, 
which is within the range of other studies of ArAs at 39% to 69% (El-Sayed & Galea, 2009; 
Gandini et al., 2008; Rice, Templin, & Kulwicki, 2003), but as expected, higher than the general 




tried to quit tobacco use (El-Sayed & Galea, 2009; Gandini et al., 2008; Kindratt et al., 2018). 
There is insufficient evidence about ArAs behaviors regarding tobacco use and tobacco 
cessation. The few studies that explored tobacco use among ArAs, focused mainly on prevalence 
of tobacco use and smoking cessation (Haddad et al., 2016). ArAs need educational programs 
about the impact of tobacco use, including secondhand smoking on personal health and the full 
spectrum of risk factors of tobacco use beyond lung cancer and cardiovascular disease. 
Personal and Family History of Cancer 
The prevalence of a personal history of cancer is low among the current sample. Only 
two female participants reported ever having cancer. Both women have similar demographic 
characteristics except that one was 47 years old and the other was 30 years old. The older 
participant had access to care including a PCP. She completed cancer screening of multiple types 
of cancer compared to the younger participant who did not have a regular PCP or health 
insurance, hence did not complete any cancer screening. Lack of access to care could be the 
reason why the 30-year-old woman did not uptake cancer screening. Lack of access to care is a 
major barrier for receiving cancer screening (Alsayid, 2017; Kawar, 2013; Roman et al., 2014; 
Shah et al., 2008). However, both participants have had intention to screen for cancer in the 
future. Similarly, in her study S.Y. Lee (2018) found that women who have a personal history of 
cancer were more likely to have a high intention to screen for cancer in the future.  
In this study, only 19.9% of the participants had family members with a history of cancer, 
and women were more likely to report a family history of cancer compared to men. The most 
frequently reported types were BC, CRC, and prostate cancer. Although the evidence suggests 




diagnosis of cancer with members of extended family. Therefore, some participants might not 
know that an uncle has had cancer, or a grandmother died due to complications from breast 
cancer. Previous studies found that participants with a history of cancer and a family history of 
cancer were more likely to receive and adhere to cancer screening (Alcazar-Bejerano, 2014; 
Borrayo et al., 2009; Bostean et al., 2013; Khawaldeh, 2008; Salman, 2012). On the contrary, 
another study found that unscreened participants had a higher family history with cancer (Talat, 
2015). Furthermore, individuals with a personal or family history of cancer may not adhere to 
cancer screening out of a fear of diagnosis (Kawar, 2013; Saadi et al., 2015).  
Acculturation 
The current sample is highly acculturated to American culture based on the study’s 
acculturation criteria. Acculturation was measured by two indicators: English language 
proficiency and length of stay in the U.S. The participants self-rated themselves as proficient in 
English language and they had been in the U.S. for more than five years. Additionally, 73% of 
the sample completed the English version of the survey. Comparable to other studies, 
participants were highly acculturated to American culture and they chose to complete the English 
version of the surveys (Jadalla et al., 2015; Khalil, 2014). The characteristics of participants by 
language chosen were comparable, however, all non-Muslim participants completed the English 
version of the survey. The current sample is homogenously acculturated, and this homogeneity 
limits the comparison of the groups based on acculturation.  
Health-Promoting Behaviors 
The ArAs of the current study performed positive health-promoting behaviors with a 




higher in the spiritual growth subscale (2.89  0.51) and the interpersonal relations subscale 
(2.79  .49) but lower in the physical activity subscale (2.35  .55). Previous ArA studies 
reported similar results where the overall HPLP mean scores ranged from 2.63 ( .42) to 2.73 ( 
.44) (Aqtash & Van Servellen, 2013; Jadalla et al., 2015; Khalil, 2014). There were common 
characteristics among participants of the current study and previous studies of ArAs. The 
participants had a higher level of acculturation, level of education, and employment status. 
However, there were differences in findings between the current study sample and participants 
from other cultures and countries. For instance, the HPLP mean scores of and subscales of the 
current studies were slightly lower than scores reported by Iranian (2.78  .40) and Turkish (3.11 
 .40) researchers (Mirghafourvand et al., 2014; Oran et al., 2008) but higher than the scores 
reported by Chinese (2.47  .41) and Latino ( 2.33  .44) researchers (Huang, Li, & Tang, 2010; 
Sutherland, Weiler, Bond, Simonson, & Reis, 2012). The differences in scores maybe related to 
differences in cultural background as well as socioeconomic status including level of education, 
employment status, and exposure to or living in cultures that valued and practiced preventive 
health measures.   
The subscale physical activity, as expected, scored relatively low compared to other 
HPLP subscales. This finding is in line with other studies examining minorities health behaviors 
including ArAs, Latinos, as well as participants in other countries such as China, Iran, and 
Turkey (Aqtash & Van Servellen, 2013; Huang et al., 2010; Jadalla et al., 2015; Mirghafourvand 
et al., 2014; Oran et al., 2008; Sutherland et al., 2012). Physical activity is an uncommon practice 
in the Arab culture and is considered low priority. Some Arabs consider unstructured tasks of 




the elevator sufficient activities to substitute for structured exercise (Tailakh et al., 2016). 
Numerous scientific evidences demonstrate the importance of physical activity for overall health; 
therefore, further investigation is required in this area to improve ArAs’ knowledge and 
engagements in physical activity. 
The high mean scores of spiritual growth and interpersonal relations subscales were 
consistent with findings from other studies (Aqtash & Van Servellen, 2013; Oran et al., 2008; 
Sutherland et al., 2012). These results were expected since religious beliefs are an integral part of 
the Arab culture. The majority of the participants were Muslim, and Islamic faith is a way of life 
that guides every aspect of the individual practices and relationships. The high score of the 
interpersonal relations subscale accentuated the fact that Arabs identify themselves as a part of a 
robust social network. Not only nuclear family and friends are a fundamental part and priority in 
the Arab culture, but also extended family (Alatrash, 2015; Khalil, 2014). 
Cancer-Screening Behaviors 
Intention to Screen 
Overall, the sample had low to high intention to screen for cancer. However, their 
intention defers by age and gender. Women reported high intention to screen for BC and cervical 
cancer, respectively. However, younger ever married women reported higher intention to screen 
for cervical cancer compared to both older women and single women. In contrast to other 
studies, older women reported a higher intention to receive mammography compared to younger 
women (S.Y. Lee, 2018). However, it is unclear why older women had a lower intention to 




Further investigation is needed to identify factors associated with less intention to screen among 
older women.  
Seventy-four percent of the sample reported intention to screen for CRC. Women were 
more likely than men to report intention to screen. Among smokers, about 64 % of smokers 
reported intention to screen for lung cancer and women reported higher intention to screen 
compared to men. In contrast with another study where men had a higher intention to screen for 
CRC (Emmons et al., 2008). However, the characteristic of the sample was different from the 
current study. The participants were low income ethnic minorities living in low income housing 
(Emmons et al., 2008). The higher intention to screen of women in the current study may be 
explained by the slightly higher PCP recommendations for cancer screening. In addition, more 
women reported family history of cancer compared to men. Hence, they might be more aware 
about the importance and types of cancer screening.  
Among men, only 61% reported intention to screen for prostate cancer. Similar findings 
of low intention to screen for prostate cancer was reported by an earlier study of Omani men 
(Muliira et al., 2017). Furthermore, comparable to the current study findings, older men reported 
higher intention to screen for CRC, lung cancer, and prostate cancer (Greaney et al., 2014). 
These results were expected as older men are more likely to receive recommendations for cancer 
screening of various types of cancer compared to younger men.  
Received Cancer Screening 
Breast cancer screening. There were 168 women in this study. Th majority (54%) 
reported receiving a mammogram at some time. According to national data, 53% of women ≥ 45 




past two years (Sauer et al., 2019). Compared to the national data, only 23% of the women were 
age 45 years and older. Of those women, 52% have had a mammogram within the past year, and 
13% have had it within the past two years. Although the mammogram rate of this sample was 
slightly higher than the national average, it was below the 81.1% target of Healthy People 2020 
(HP2020). Nevertheless, the screening rate was within the range of previous studies of ArAs and 
other minority groups where their screening uptake ranged from 63.9% to 86.7% (Ayash et al., 
2011; Borrayo et al., 2009; Dallo et al., 2011; Salman, 2012; Williams et al., 2013). The low BC 
screening is also a worldwide challenge regardless of the healthcare system in place; for example 
in a Canadian study, they reported that women screening ranged from 48.5% to 63.7% (Vahabi, 
Lofters, Kumar, & Glazier, 2016), and in a Chinese study, 63.6% from a sample of 770 received 
any combination of BC screening (Im Kim et al., 2011).  
In this sample 36% of women who reported receiving mammogram were younger than 
40 years old. Of these women, 41% were advised by their PCP to received cancer screening. 
However, the study was based on self-reported data and the information cannot be verified by 
medical records. An alternative explanation is that those women were at high risk for BC and 
that they needed a baseline mammogram at an early age. Another explanation is that when those 
women answered this question, they assumed former types of cancer screening such as breast 
self-exam and clinical breast exam.  
Cervical cancer screening. In this study, there were 168 women age 21 and older. Only 
69% had received cervical cancer screening, and only 60% had had it within the past three years. 
The cervical cancer screening uptake in this sample was lower than the goal of HP2020. The rate 




findings in other studies of ArAs women where the cervical cancer screening uptake ranged from 
7% to 84% (Abboud et al., 2017). Lower cervical cancer screening is common among other 
populations as well; for example, in a Turkish study, only 21% of the participants had a Pap test 
annually (Cetisli, Top, & Işik, 2016). In the current study, about 92% of the women who 
received cervical cancer screening were ever married. This result was expected as culturally 
single ArA women will not seek gynecological care for preventive measures (Abboud et al., 
2017).  
Colorectal cancer screening. Twenty-nine percent of the sample reported having 
received CRC screening. Based on the ACS age recommendation, there were 5% participants 
age 50 years and older. Of those, 62% reported having received CRC cancer screening. But the 
sample of eligible participants was exceedingly small. Nevertheless, the screening rate did not 
reach the target of HP2020 of 70.5%. The CRC screening rate in the current study was higher 
than both the national average of 53.6% (Sauer et al., 2019) and previous studies of ArAs. 
Previous ArA studies reported CRC screening range from 10.5% to 54% (Dallo et al., 2011; 
Jillson et al., 2015; Khawaldeh, 2008). These differences in results may be related to the 
differences between the sample characteristics such as country of origin, socioeconomic status, 
or level of education.  In addition, in the current study, participants 50 years and older were 
underrepresented. Moreover, the low CRC screening uptake varies by population worldwide. For 
example, the uptake of CRC screening ranged in an Israeli study between 21.6% and 45.5%, in a 
Singaporean study 26.7%, and in a Saudi study only 13.2% (Almadi et al., 2015).  
Lung cancer screening. In the current study, 44% of the participants reported having 




their age. As per ACS age and history of tobacco use recommendation, only two participants 
with a history of smoking were eligible for lung cancer screening. One current smoker, age 56, 
had had lung cancer screening, and the other was a former smoker, age 69, who had never had 
lung cancer screening. The current national data of lung cancer screening is 3.2% of current 
smokers and 4.6% of former smokers (Sauer et al., 2019). The evidence suggests that the rate of 
lung cancer screening is increasing slowly. However, most eligible patients are not receiving the 
recommended screening (Okereke, Nishi, Zhou, & Goodwin, 2019). In the current study, most of 
the lung cancer screening recipients were younger than the recommended age of 55 to 74. The 
majority of the recipients indicated receiving lung cancer screening as recommended by their 
PCPs; however, it is unclear if they were at high risk for developing lung cancer. Also, it is 
unclear if they received low-dose CT scan for cancer screening or regular chest x-ray.  
Prostate cancer screening. A total of 36% reported having received a consultation for 
prostate cancer screening, and about 37% reported having received prostate cancer screening. 
There were 119 men in this study and based on the ACS's age recommendation for prostate 
cancer screening consultation, only 6% (n=7) were age 50 and older. Of those men, 71% (n = 5) 
had received both consultation for prostate cancer screening and prostate cancer screening. The 
national data showed that 34.4% of men age ≥50 years reported receiving a prostate cancer 
screening, and 17.4% of those men with recent prostate cancer screening reported having full 
shared decision-making (Sauer et al., 2019). The percentage of prostate cancer screening and 
consultation in the current study is higher than the national rate. However, the sample is 
relatively small. A previous study found that prostate cancer screening uptake of ArAs was 




uptake was low among Arabs in their native countries. For instance, in a study that was 
conducted in three Arab countries, researchers reported low uptake of prostate cancer screening 
in all three countries: 30% in Jordan, 10% in Saudi Arabia, and 8.3% in Egypt (Abuadas, Perto-
Nustas, & Albikawi, 2015; Arafa, Rabah, & Wahdan, 2012). Similar to other types of cancer 
screening, it is unclear why younger participants have received prostate cancer screening. The 
unavailability of participants’ medical records and relying on self-report may limit precise 
information about the type of prostate cancer screening and the reason for obtaining it. 
Relationship Between Cancer Screening Behaviors Variables  
The current study revealed that participants who received cancer screening had a higher 
intention to screen for cancer in the future compared to those who never received cancer 
screening; except that women who never received lung cancer screening had a higher intention to 
screen for BC compared to those women who had received it. Consistent with prior evidence, 
past screening experiences were positively associated with intention to uptake cancer screening 
in the future (Abamecha, Tena, & Kiros, 2019; Christou & Thompson, 2012) The majority of 
those women were younger than 40 years old. The evidence suggests that past screening is 
associated with the likelihood of receiving cancer screening again in the future as well as 
receiving other types of cancer treatment (Bankhead et al., 2003). The uptake of any cancer 
screening in the past has been associated with the likelihood of receiving regular cancer 
screening in the future (Solbak, et al., 2018).  
Discussion of Aim One 
Aim one examined the association between personal factors, health-promoting behaviors, 




and acculturation, and between several personal factors and the overall HPLP mean and its 
subscales especially physical activity. However, there was no association between acculturation 
and health-promoting behaviors or any of its subscales. 
Personal Factors and Acculturation 
In the current sample almost, all participants indicated being proficient in English and 
have been in the U.S. for more than five years. The majority were educated and employed; 
hence, have had access to healthcare, implemented preventive health measures (e.g. current 
checkups), and practiced positive health habits except for their alcohol and tobacco use. The 
ability to communicate increases the likelihood of understanding PCP recommendations as well 
as other mass media messages regarding preventive health measures. In addition, being in the 
U.S. for a prolonged period of time increases interaction with the host culture and increases the 
adaptation of health-related behaviors. Consistent with previous studies, acculturation positively 
influences ethnic minorities’ preventive health behaviors (Ayres, Jurado, Mahat, & Norris, 2016; 
Jadalla, 2007). In her study on ArAs, Jadalla (2007) indicated that being of younger age, single, 
Christian, employed, and in the U.S. for more than ten years associated significantly with 
acculturation to the American culture.  
Similarly, Ayres and colleagues (2016) examined the relationship between acculturation 
and health behaviors of Asian Americans, ages 18-24. They found a significant positive 
relationship between acculturation and several health practices including receiving annual 
checkups and receiving dental check-ups. However, there was no significant relationship 




participants in the Asian American study were younger than the participants in the current study 
that might explain the difference in the relationship between acculturation and health habits.   
The evidence suggests that acculturation may impact health habits in both directions 
negatively and positively. In the study of Jadalla and colleague (2015), it was found that when 
ArAs acculturated to American culture they were more likely to drink alcohol but when they 
maintained their own Arabic culture, they were more likely to use tobacco. Likewise, researchers 
have indicated that increasing acculturation has opposite effects on different health behaviors 
within a minority group (Landrine & Klonoff, 2004). A higher level of acculturation toward 
American mainstream culture is associated with decreases in tobacco use but with increases in 
alcohol use among African Americans (Landrine & Klonoff, 2004). In summary, acculturation 
influence the individual’s health behaviors. Regardless of the positive or negative effect of 
acculturation on health behavior, it is an imperative concept to include when investigating ethnic 
minority groups. 
Personal Factors and Health-Promoting Behaviors 
The current study revealed that men younger than 40 years old, non-Muslim, college 
graduate, and employed practiced better overall HPLP. Those participants have regular access to 
care, and they have received health-related recommendations from their PCPs. Those men tend 
to practice positive health habits, such as receiving current physical checkups, preventive 
vaccinations, and maintaining healthy BMI. They usually have less personal and family history 
of cancer. However, they tend to drink alcohol and use tobacco. Previous studies showed mixed 
results regarding the relationship between health-promoting behaviors and personal factors. In 




marital status, level of education, employment status) was found to be a significant determinant 
for health-promoting behaviors. However, having health insurance was a significant determinant 
for performing better health-promoting behaviors of ArAs. Khalil (2014) found that, among 
demographic variables, only age was a factor affecting health-promoting behaviors of ArAs 
women. In their study, Jadalla et al., (2015), found that age, income, and level of education 
correlated significantly with different HPLP domains. The discrepancy between the current study 
and the aforementioned studies may be due to several reasons. The participants from all three 
studies represent a slightly older generation of ArAs compared to the current study. Moreover, 
those participants primarily share the same Arab countries of origin (Lebanon, Palestine, Syria), 
where participants of the current sample can trace their Arab background across 21 Arab 
countries.  
Studies from other cultures and ethnic background found that age, level of education, and 
BMI to be significant determinants for health-promoting behaviors (Mirghafourvand et al., 2014; 
Huang et al., 2010). Mirghafourvand and colleagues (2014) indicated that older and younger age 
predicted poor nutrition. Also, younger age predicted better engagement in physical activity but 
poor engagement in health responsibility. Being single predicted less engagement in health 
responsibility. Having an education at a high school level and lower predicted less performance 
of overall HPLP, physical activity, and interpersonal relations. Having unhealthy BMI 
(underweight) predicted less engagement in physical activity, and unhealthy BMI (obese) 
predicted less engagement in interpersonal relation and stress management.  
Huang and colleagues (2010) reported that being a male predicted better engagement in 




health status was a predictor for overall HPLP and all its subscales; and lastly, having unhealthy 
BMI (obese) predicted less engagement in overall HPLP and stress management.  
In summary, personal factors seemed to influence health-promoting behaviors in some 
studies but not in others, which limits generalization of any factors across studies. The 
inconsistency in the findings might be the result of variations in the characteristics of the samples 
including age, cultures, and ethnic groups as well as perception of health promotion and disease 
prevention across cultures.  
Health-Promoting Behaviors and Acculturation 
Acculturation was not associated significantly with the overall HPLP mean and any of its 
six subscales. When the analysis was stratified by language preferences, participants who 
completed the survey in Arabic performed better in the overall HPLP mean score (2.71 ± .42), as 
well as all subscales except for physical activity (2.12 ± .59). The overall HPLP mean (2.62 ± 
.33) and its subscales were lower for those who completed the English version of the survey 
except for physical activity performance (2.44 ± .50). Contrary to the current study, findings in 
previous studies found that years of residency in the U.S. and acculturation to be strong 
predictors for HPLP among ArAs (Aqtash & Van Servellen, 2013; El Hajj & Cook, 2018; 
Jadalla et al., 2015; Khalil, 2014). In the current study, a proxy was used to measure 
acculturation⸺years in the US and English language proficiency, as well as the chosen language 
to complete the survey. Although, this method of measuring acculturation has been shown to 
have high internal consistency and a strong correlation between acculturation indicators (Cruz, 
Marshall, Bowling, & Villaveces, 2008), other methods such as using acculturation scales may 




examine the relationship between HPLP and acculturation (Aqtash & Van Servellen, 2013; El 
Hajj & Cook, 2018; Jadalla et al., 2015; Khalil, 2014) which may explain the different results in 
the current study. In summary, although the current sample was highly acculturated to the 
western culture, they exhibit similar characteristics to the Arabic culture, including a high 
prevalence of tobacco use and low prevalence of quitting, and low engagement in physical 
activity. Thus, being acculturated may help improve ArAs health behaviors in a specific aspect, 
but still not enough to eliminate their high-risk behaviors. 
Discussion of Aim Two 
Aim Two explored the relationship of personal factors, health-promoting behaviors, 
acculturation, and cancer-screening behaviors (intention to screen and received cancer 
screening). Logistic regression was used to identify significant predictors of cancer-screening 
behaviors.  
Intention to Screen 
In the current study various combinations of personal factors, acculturation, and health-
promoting behaviors significantly predicted intention to screen for lung and prostate cancer. 
Participants who had the intention to screen for lung cancer were unemployed, have received 
HPV vaccine, have been in the U.S. for less than five years, performed better overall health-
promoting behaviors, made better nutritional choices, and practiced better spiritual growth. 
Participants who intended to screen for prostate cancer were older than 40 years, have received 
HPV vaccine, have been in the U.S. for less than five years, and practiced less health 




Among personal factors only age, employment status, and HPV vaccine were found to be 
predictors for intention to screen for lung and prostate cancer. Several studies identified various 
demographic variables and health habits as predictors of intention to screen (Abuadas, Perto-
Nustas, Albikawi, & Mari, 2017; Almadi et al., 2015; Anderson, 2013; Bui et al., 2018; Cetisli et 
al., 2016; El Hajj & Cook, 2018; Emmons et al., 2008; S.Y. Lee, 2018; Muliira et al., 2017). 
Although the findings were not consistent across studies, age was found to be a significant 
predictor for intention to screen for cancer. Similar to the current sample, older age significantly 
predicts intention to screen for cancer (Abuadas et al., 2017; Anderson, 2013; Aziza & Cohen, 
2008; Emmons et al., 2008; S.Y. Lee, 2018). However, other studies found that younger 
participants had higher intention to screen compared to older participants (Bui et al., 2018; El 
Hajj & Cook, 2018).  
Furthermore, other personal factors were found to be predictors in some studies but not in 
others. The significant predictors for intention to screen for various types of cancer were marital 
status, income, education (Anderson, 2013; Bui et al., 2018; Christou & Thompson, 2012); 
personal and family history of cancer, (Abuadas et al., 2017; Bui et al., 2018; Christou & 
Thompson, 2012; S.Y. Lee, 2018), and having health insurance and receiving PCP 
recommendations for cancer screening (Anderson, 2013; Bui et al., 2018; Duong et al., 2017; 
Hasnain et al., 2014). One study examined HPV vaccine as a predictor for intention to screen for 
cervical cancer, and they found that women who received HPV vaccine had higher intention to 
receive cancer screening (Chua et al., 2019). The difference in the results could be explained by 
the variation in the samples of each study as well as the studies’ designs. Those variations 




background, and types of cancer. However, further inquiries need to be conducted to identify 
predictors of intention to screen for BC, cervical cancer, and CRC among ArAs. 
Limited studies indicated that participants who engage in health-promoting behaviors 
have an intention to screen for cancer (Cetisli et al., 2016; El Hajj & Cook, 2018). The findings 
in the current study suggest that participants who intended to screen for lung cancer are aware 
and proactive in all health promotion activities including receiving cancer-preventing 
vaccinations (HPV), making healthy nutritional choices, and strengthening their spiritual and 
religious well-being (spiritual growth). Around 64% of participants with history of tobacco use 
had intention to screen for lung cancer. Of those, 75% were Muslim. It has been documented that 
Muslims are encouraged to take care of their health and wellbeing because the body is an 
entrusted loan from God (Pedala et al., 2016). In the current study, practicing less health 
responsibility was found to be a predictor for intending to screen for prostate cancer. It is not 
clear why individuals with less health responsibility would intend to receive cancer screening. 
Further investigation is required to explore this behavior. 
The evidence suggests that acculturation is an important predictor of intention to screen 
for cancer (Hasnain et al., 2014; Salman, 2012; Schwartz et al., 2008). However, in the current 
study, participants who have been in the U.S. for less than five years have had higher intention to 
screen for lung and prostate cancer. Some possible explanations could be that those participants 
were in a high-risk group for developing lung cancer and aware of the importance of cancer 
screening. Another possible explanation is that those participants may have been exposed to 




before residing in the U.S. or shortly after they settled in U.S. Consequently, their awareness and 
willingness to uptake cancer screening were high.  
Received Cancer Screening 
The overall HPLP mean was not a predictor for receiving any cancer screening. 
However, some of its subscales were predictors for receiving BC, cervical cancer, CRC, and lung 
cancer. Nevertheless, neither the overall HPLP mean nor its subscales significantly predicted 
receiving prostate cancer screening or consultation for prostate cancer screening. Personal factors 
and acculturation were predictors for the uptake of various types of cancer screening. Predictors 
for receiving BC screening included being a woman older than 40, ever been married, ever 
drinking alcohol, and practicing better health responsibility. The predictors of receiving cervical 
cancer screening include ever been married, ever drinking alcohol, being in the U.S. for more 
than five years, and practicing better health responsibility. Predictors for receiving CRC 
screening included having health insurance, receiving PCP recommendations for cancer 
screening, ever receiving HPV vaccine, and being engaged in physical activity but engaging in 
less interpersonal relations. Predictors for receiving lung cancer screening included receiving 
PCP recommendations for cancer screening, ever receiving HPV vaccine, and being engaged in 
physical activity.  
Age is one of the strongest predictors for receiving cancer screening (Alatrash, 2015; 
Salman, 2012; Schwartz et al., 2008). As expected, older women will more likely receive their 
PCP recommendations for BC screening and uptake BC screening compared to younger average 
risk women. Age was also an important predictor among women from other ethnicities (Borrayo 




Another important predictor was marital status. Being married predicted the uptake of BC 
and cervical cancer among ArAs women. Another expected result was that single (never 
married) ArAs women will not usually seek gynecological services for preventive measures. 
Similar findings were found in studies of ArAs and other culture, marital status is predictor for 
receiving cancer screening (Oren et al., 2008; Raymond et al., 2014; Schwartz et al., 2008). 
In the current study religion was not significantly related to receiving cancer screening. 
However, alcohol use as a significant predictor in the logistic regression indicates those women 
were more likely to be non-Muslim. The evidence supports that non-Muslim women were more 
likely to adhere to or to have received BC and cervical cancer screening compared to Muslim 
women (Alatrash, 2015; Salman, 2012). Similar findings were reported in an earlier study, where 
NHW women’s adherence to mammography was associated with consuming moderate amounts 
of alcohol (Borrayo et al., 2009). 
In the current study, health insurance was a significant predictor for receiving CRC 
screening. Several studies indicated the importance of having access to healthcare including 
health insurance for the uptake of CRC screening (Alsayid, 2017; Bernardo et al., 2018; Shariff-
Marco, Breen, Stinchcomb, Klabunde, 2013) as well as other types of cancer such as BC (Kawar, 
2013; Schwartz et al., 2008). 
In the current study, PCP recommendation for cancer screening was a significant 
predictor for the uptake of CRC and lung cancer screening. Similar findings have been reported 
by other studies among ArAs (Talaat, 2015; Talaat & Harb, 2013) and other ethnicities (Farmer, 
Bastani, Kwan, Belman, & Ganz, 2008; Hudson et al., 2012). PCP recommendations for cancer 




showed that PCP recommendation is a key factor for receiving screening for all types of cancer 
(Allen et al., 2018; Roman et al., 2014; Salman, 2012).  
In the present study, the uptake of HPV vaccine was a significant predictor for receiving 
CRC and lung cancer screening. Limited studies examined the relationship between cancer 
screening and the uptake of HPV vaccine. Although those studies mainly examined cervical 
cancer screening and the uptake of HPV vaccine, the researchers found that women who have 
been vaccinated against HPV are more likely to have been screened for cervical cancer as well 
(Herweijer et al., 2015; Kasting et al., 2016).  
In line with previous studies (Hasnain, 2014; Salman, 2012), acculturation (years in the 
U.S. more than five years) was found to be a predictor for receiving cervical cancer screening. 
The predictive ability of acculturation in receiving cancer screening was supported by studies 
among other types of cancer (Kawar, 2013; Schwartz et al., 2008) and other ethnicities (Borrayo 
et al., 2009). Individuals who lived in the U.S. for a prolonged period were likely accustomed to 
the healthcare systems and mass media messages of health promotion and disease prevention. 
Although studies on the relationship between receiving cancer screening and health-
promoting behaviors are limited, the literature indicated both a strong relationship (Im Kim et al., 
2011; Larsen et al., 2007; Oran et al., 2008) and no relationship (Cetisli et al., 2016). However, 
almost all the studies examined the relationship between health-promoting behaviors and cancer-
screening behaviors were of women and concerning BC and cervical cancer screening.  
In their study, Im Kim et al. (2011) interviewed 770 women from four Chinese cities 
about their BC screening practices and health-promoting behaviors and predicting factors of BC 




their 30s and 40s. Similar to the current study, the majority of the participants were married, 
college graduate, of average weight, and employed. They found a strong relationship between 
health-promoting behaviors and cancer screening behaviors of the Chinse women participants. 
Their multiple regression analysis revealed that the predictors for receiving BC screening were 
older age, being unemployed, having less than a college degree, performing better health 
promoting behaviors, and perceiving more benefit from screening. In the current study, only 
older age and the health responsibility subscale predicted receiving BC screening. The variation 
in the results may be due to the cultural differences as well as differences in healthcare system 
between the participants of both studies.   
Oran and colleagues (2008) enrolled 350 Turkish female academicians to examine the 
relationship between health promotion lifestyle and mammogram, breast self-exam (BSE), and 
Pap test. Most participants were between the ages of 30 and 39, married, and had few family 
histories of cancer. They found a significant relationship between general HPLP mean and all of 
its subscales: adopting HPLP, health responsibility, exercise, nutrition, interpersonal relationship, 
and stress management with BSE. The Pap test significantly related with the general HPLP mean 
and all subscales except interpersonal relation. Lastly, the mammogram was significantly related 
to general mean and adopting HPLP, health responsibility, and nutrition domains. They 
concluded based on the multiple regression that age (40-49) and marital status (married) were 
predictors for receiving Pap test and mammogram. Similar to the current study older age and 
ever married predicted receiving BC screening and being ever married predicted receiving 




were not analyzed as predictors for receiving cancer screening. Multivariate analysis may have 
yielded similar or different findings to the current study. 
Cetisli and colleagues (2016) examined 210 Turkish women’s beliefs regarding cervical 
cancer and Pap smear test health and whether they engaged in a health-promoting lifestyle. The 
women’s average age was 33 years, and the average years of marriage were 12 years. The 
majority had primary education, were unemployed, and had a moderate income. In addition, only 
22% received annual Pap test and 25% had gynecologic cancer history in the family. The 
researchers found no statistically meaningful difference between HPLP II total scores or its 
subscales and the women’s ages, marriage duration, education level, employment status, cervical 
cancer status, or Pap test knowledge. Beside the difference in cultural background, the majority 
of the women in the current sample are college graduate and have access to care and 69% have 
received cervical cancer screening. These differences may explain the variations in the findings 
of both studies. However, the researchers also found that the intention to screen for cervical 
cancer was higher among women who performed better health-promoting lifestyle. 
One study examined health-promoting behaviors as an outcome to cancer-screening 
behaviors. Bankhead and colleagues (2003) conducted a systemic review to examine the effect of 
cholesterol, breast, and cervical cancer screening on actual or intended health-promoting 
behaviors and health-related beliefs. The health-promoting behaviors included smoking 
cessation, exercise participation, dietary improvements, uptake of preventive immunization, 
dental checkups, actual or intended re-attendance at screening services, and adherence to follow 
up recommendations following screening. They concluded that BC and cervical cancer screening 




cancer screening once were more likely to receive those screenings in the future and their future 
screenings were associated with several positive health behaviors. However, they could not 
confirm whether the association was a result of the screening or because the women already had 
innate healthy behaviors and beliefs irrespective of their experience of screening. Although the 
study was dated and depends on secondary data analysis, the findings supported the current study 
by showing a positive relationship between health-promoting behaviors and cancer screening 
behaviors. 
Although the required sample size (N = 211) was exceeded based on 50% performing 
positive health-promoting behaviors, the overall HPLP mean was not found to be a predictor for 
cancer-screening behaviors except for intention to screen for lung cancer. More than 83% of the 
sample performed HPLP sometimes; only 14% performed it often, and less than five percent 
never engaged in any health-promoting behavior. However, the health-promoting behaviors were 
similar for both the group who received cancer screening and those who never received cancer 
screening. Likewise, for intention to screen the group who intended to screen and who intended 
not to screen performed similar health-promoting behaviors. That may explain the lack of 
relationship between overall HPLP mean and cancer-screening behaviors.  
In summary, the current study discovered that health-promoting behaviors partially 
predict cancer-screening behaviors among ArAs. Arab Americans who reported the frequent 
practice of health-promoting activities were more likely to intend to screen for lung cancer; and 
more likely to receive screening of BC, cervical cancer, CRC, and lung cancer. These findings 




and prior health behaviors influence the individual to engage in future specific health behaviors 
(Pender et al., 2006).  
Study Limitations 
The study findings should be interpreted with caution due to several limitations. First, the 
cross-sectional design limits the findings to one point in time. It would be more beneficial to 
follow the sample over time to better understand the intentions and actual screening uptake 
behaviors. Second, the convenience sampling method and snowballing. These methods 
decreased the ability to generalize the findings to the larger ArAs population. However, given 
that there are no well-defined lists of ArAs population to select a sample randomly, the 
convenience sample was the most feasible method. Although the target population was ArAs 
across the U.S. age 21 and older, the participants were mainly young, highly educated, 
employed, and have been in the U.S. for more than five years. Thus, there was no adequate 
representation for older ArA, less educated, unemployed, and recent immigrants. Third, the 
survey was self-reported online, which leaves room for potential errors in reporting and limits 
the ability to verify responses by medical records. However, one factor that limits verification is 
that ArAs are nationally recognized as NHW; hence, their health data are not readily accessible. 
Fourth, the online survey may have limited an older generation of ArAs from participating due to 
lack or low access to social media and less preference to complete an online survey.  
Strengths of the Study 
Despite the limitations, there were several strengths. This study is the first that addresses 
cancer-screening behaviors in a comprehensive approach considering personal characteristics, 




screening behaviors (intention and receiving) among ArAs. It is also the first study to explore the 
screening of lung cancer including the intention and uptake of cancer screening among ArAs. 
The study material and recruitment were somewhat inclusive. The recruitment flyers and the 
surveys were offered in both Arabic and English languages. Furthermore, the sample included 
Arabs living in 44 states, who trace their origin to 21 Arab countries, and who were affiliated 
with the three common religions in the Arab world. The use of social media to recruit the sample 
was a powerful method to attract a substantial number of ArAs and gather a large amount of 
sample responses in a short time. 
Implications for Practice 
Nurses play an essential role in health promotion and disease prevention. However, they 
require evidence-based information to identify disparities and needs in the populations with 
which they work. Evidence-based information is needed for developing culturally and socially 
appropriate policies and practices, as well as for developing and managing educational programs. 
The current study supports findings from previous studies and contributes valuable information 
about ArA behaviors regarding cancer screening and health promotion. It supports the need for 
intervention to improve ArA health promotion and cancer screening behaviors to reach national 
goals and help control cancer-related morbidity and mortality.  
The study showed that it is not enough to have access to care. Although having health 
insurance positively influenced the uptake of cancer screening, having a PCP was the most 
reliable indicator for receiving preventive measures and recommendations for cancer screening. 
Based on the study findings, the need for culturally sensitive educational programs is for both 




and annual preventive health measures are uncommon practices in Arab countries. Therefore, 
PCPs would want to use every opportunity when meeting with their ArA patients to educate and 
recommend health-promoting lifestyle practices, including cancer screening. For example, ArA 
patients need to know the implication of tobacco use and its relation to all types of cancer, not 
only lung cancer. Cancer screening should be introduced to ArAs as a part of the holistic health-
promoting lifestyle approach rather than as an isolated healthcare practice. 
  The current study showed that ArAs, especially the younger generation, have a high 
interest in health research presented through social media. This same venue (social media) can be 
utilized as a platform to launch culturally sensitive educational and intervention programs that 
encourage healthy-lifestyle behaviors, health preventive measures, and cancer screening. This 
intervention will help shape the younger generation's lifestyle to increase their awareness and 
knowledge of cancer-causing related behaviors such as smoking and inactivity as well as cancer 
screening recommendations based on age and gender. Therefore, they will be proactive not only 
in health promotion and disease prevention but also in seeking cancer screening and quit or avoid 
smoking in the future.  
Implications for Future Research 
Large-scale qualitative and quantitative research are vital to produce evidence that is 
robust to add to the small evidence base that currently exists in the nursing field. The findings 
from this study may be used to develop protocols and testable research hypotheses.  
This study can be replicated with a larger sample and a more heterogeneous group of 
ArAs. However, it may be beneficial to design the data collection survey in multimode: online 




questions should include descriptions and pictures of each type of cancer screening which will 
help eliminate biased responses and ensure that both the researchers and participants are 
referring to the same procedure.  
A longitudinal study will help further explore the relationship between intention to screen 
and receiving cancer screening among ArAs. Interventional studies are also needed to test the 
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Age: How old are you?   








Residency: What is your current place of residence (State)? 
 
Country of Origin: What is your Arab Country of Origin?  
 Algeria  
 Bahrain  
 Comoros  
 Djibouti  
 Egypt  
 Iraq  





 Libya  
 Mauritania 
 Morocco  
 Oman 
 Palestine 
 Qatar  
 Saudi Arabia 
 Somalia 
 Sudan  
 Syria  
 Tunisia 













    
 
Information Form 
             
 
Dear Study Participant: 
 
The Marcella Niehoff School of Nursing at Loyola University Chicago is writing to invite you to 
participate in an online survey about Cancer Screening and Health Promotion in Arab 
Americans. 
 
As an Arab American, this survey will ask you to respond to general question about yourself, 
your health, your health-promoting activities, and your cancer-screening practices. If you choose 
to participate, please proceed, and complete the survey. The survey should take approximately 25 
to 45 minutes of time. Upon survey completion and submission, you will receive a $10 e-gift 
card.  
You may refuse to take the survey or exit the survey at any time, however only completed 
surveys will receive the monetary gift.  
    
1. Your participation in this study is voluntary. 
 
2. The data we collect may be used for publication. You will not be identified in any way in 
any article or any presentation in which this data is used.   
 
If you should have any questions or wish further clarification about any aspect of your 
participation in this survey you can contact the principal investigator: Lamyaa ALyaba at 
708.300.4378 or via email at lalyaba@luc.edu, or coinvestigator: Dr. Friend via phone at 
708.216.9553 or via email at pfriend@luc.edu.  
We thank you for your participation and expect that the data collected from this survey will be of 
benefit to you and other Arab Americans. By helping health professionals better understand 
cancer-screening and health-promoting behaviors of Arab Americans, we can develop effective 















a.  Personal Factors 
b.  Demographics 





ǂ How old are you?  












5  What is your highest 
level of education? 
Never attended school 
High school 
College graduate 
Less than high school 
Some college/technical school 
Postgraduate 
6  What is your current 
employment status? 
Working for pay 
Unemployed but looking for work 
Student 
Disable 
Working not for pay (family/ business owner) 
Unemployed and not looking for work 
Homemaker 
Retired 
7  ǂ What is your Arab 
country of origin? 
 
Access to Healthcare and Primary Care Practitioner Recommendations 
8  Do you have regular 




9  Do you have health 




10  What kind of health 
insurance or healthcare 








11  Have your health 
provider ever 
recommend annual 
health checkup /physical 
exam? (not an exam for 











13  About how long has it 
been since you last 
visited a health 
provider for a routine 
checkup? 
Within the past year 
Within the past 5 years 
Never 
Within the past 2 years 
More than 5 years 
14  About how long has it 
been since you last 
visited a dentist for a 
routine dental checkup? 
Within the past six months 
Within the past 2-5 years 
Never 
Within the past 1 years 
More than 5 years 
15  Have you ever had 
influenza (flu) vaccine? 
Yes 
No 
16  Have you ever had 
Hepatitis B vaccine? 
Yes 
No 








In general, what would 










How much do you 
weight without shoes? 
(choose any) 




How tall are you 
without shoes? (choose 
any any)  
In inches  
In centimeters 
21  *In your ENTIRE LIFE, 
have you had at least 12 







22  *In the PAST YEAR, 
how often did you drink 




Not at all 
23  *In your ENTIRE LIFE, 




24  * Do you now use 
tobacco products?  
Every day 
Some days 
Not at all 
25  *What type of tobacco 
products do you use? 
Cigarette 
Pipe filled with tobacco-either a regular pipe, water pipe, 
or hookah 
Smokeless tobacco products (placed in the mouth or nose 
and can include chewing tobacco, snuff, dip, snus 
(SNOOSE), or dissolvable tobacco) 
Electronic cigarette (e-cigarette, vape-pens, hookah-pens, 
e-hookahs, or e-vaporizers) 
26  *During the PAST 12 
MONTHS, have you 
stopped using tobacco 
for more than one day 
BECAUSE YOU 




27  *How long has it been 
since your last used 
tobacco? 
1 month-1 year 
Past 2-5 years 
Past 6-15 years 
For more than 15 years 
28  *Has a doctor, nurse, or 
other health professional 
EVER told you that 
YOU had cancer? 
Yes 
No 




Other cancer Specify: 
30  *Has a doctor, nurse, or 
other health professional 
EVER told any of your 
close blood 













Other cancer Specify: 
ǂ included under the screening questions 
*Question under conditional branching 
Acculturation 
32  How well do you read 
and write in English? 




33  How many years have 
you lived in the U.S? 
Less than one year 
1-5 years 
6-10 years 
More than 10 years 
Health-Promoting Lifestyle Profile II 




Discuss my problems 
and concerns with 
people close to me. 
N S O R 
35  Choose a diet low in fat, 
saturated fat, and 
cholesterol. 
N S O R 
36  Report any unusual 
signs or symptoms to a 
physician or other health 
professional. 
N S O R 
37  Follow a planned 
exercise program. 
N S O R 
38  Get enough sleep. N S O R 
39  Feel I am growing and 
changing in positive 
ways. 
N S O R 
40  Praise other people 
easily for their 
achievements. 
N S O R 
41  Limit use of sugars and 
food containing sugar 
(sweets). 




42  Read or watch TV 
programs about 
improving health. 
N S O R 
43  Exercise vigorously for 
20 or more minutes at 
least three times a week 
(such as brisk walking, 
bicycling, aerobic 
dancing, using a stair 
climber). 
N S O R 
44  Take some time for 
relaxation each day. 
N S O R 
45  Believe that my life has 
purpose. 
N S O R 
46  Maintain meaningful 
and fulfilling 
relationships with others. 
N S O R 
47  Eat 6-11 servings of 
bread, cereal, rice and 
pasta each day. 
N S O R 
48  Question health 
professionals in order to 
understand their 
instructions. 
N S O R 
49  Take part in light to 
moderate physical 
activity (such as 
sustained walking 30-40 
minutes 5 or more times 
a week). 
N S O R 
50  Accept those things in 
my life which I cannot 
change. 
N S O R 
51  Look forward to the 
future. 
N S O R 
52  Spend time with close 
friends. 
N S O R 
53  Eat 2-4 servings of fruit 
each day. 
N S O R 
54  Get a second opinion 
when I question my 
health care provider's 
advice. 
N S O R 





activities (such as 
swimming, dancing, 
bicycling). 
56  Concentrate on pleasant 
thoughts at bedtime. 
N S O R 
57  Feel content and at 
peace with myself. 
N S O R 
58  Find it easy to show 
concern, love and 
warmth to others. 
N S O R 
59  Eat 3-5 servings of 
vegetables each day. 
N S O R 
60  Discuss my health 
concerns with health 
professionals. 
N S O R 
61  Do stretching exercises 
at least 3 times per 
week. 
N S O R 
62  Use specific methods to 
control my stress. 
N S O R 
63  Work toward long-term 
goals in my life. 
N S O R 
64  Touch and am touched 
by people I care about. 
N S O R 
65  Eat 2-3 servings of milk, 
yogurt or cheese each 
day. 
N S O R 
66  Inspect my body at least 
monthly for physical 
changes/ danger signs. 
N S O R 
67  Get exercise during 
usual daily activities 
(such as walking during 
lunch, using stairs 
instead of elevators, 
parking car away from 
destination and 
walking). 
N S O R 
68  Balance time between 
work and play. 
N S O R 
69  Find each day 
interesting and 
challenging. 




70  Find ways to meet my 
needs for intimacy. 
N S O R 
71  Eat only 2-3 servings 
from the meat, poultry, 
fish, dried beans, eggs, 
and nuts group each day. 
N S O R 
72  Ask for information 
from health 
professionals about how 
to take good care of 
myself. 
N S O R 
73  Check my pulse rate 
when exercising. 
N S O R 
74  Practice relaxation or 
meditation for 15-20 
minutes daily. 
N S O R 
75  Am aware of what is 
important to me in life. 
N S O R 
76  Get support from a 
network of caring 
people. 
N S O R 
77  Read labels to identify 
nutrients, fats, and 
sodium content in 
packaged food. 
N S O R 
78  Attend educational 
programs on personal 
health care. 
N S O R 
79  Reach my target heart 
rate when exercising. 
N S O R 
80  Pace myself to prevent 
tiredness. 
N S O R 
81  Feel connected with 
some force greater than 
myself. 
N S O R 




N S O R 




84  Seek guidance or 
counseling when 
necessary. 
N S O R 
85  Expose myself to new 
experiences and 
challenges. 
N S O R 
 Cancer Screening Actions 
86  # How long has it been 















a Mammogram for 
BREAST cancer 
screening 
       
b Pap smear or Pap test 
for CERVICAL cancer 
screening 
       




       
d Low-dose helical CT 
(LDCT) for LUNG 
cancer screening 
       
e Prostate-Specific 
Antigen test with or 
without digital rectal 
exam for prostate 
cancer screening 
       
f Consultation with your 
health provider to 
receive prostate cancer 
screening 
       
Intention-To-Screen 










87  I intend to have cancer 
screening for # (breast, 
cervical, colon, lungs, 
prostate cancer). 




88  I will try to have 
cancer screening for # 
(breast, cervical, colon, 
lungs, and prostate 
cancer). 
     
89  I want to have cancer 
screening for # (breast, 
cervical, colon, lungs, 
prostate cancer). 
     
90  How likely is it that 
you will have cancer 
screening for # (breast, 
cervical, colon, lungs, 
prostate cancer)? 
     
91  How likely is it that 
you will take cancer 
screening for # (breast, 
cervical, colon, lungs, 
prostate cancer) when 
recommended by a 
Doctor? 









Cancer Screening Knowledge, Attitudes and Beliefs Scale (KABS) 
Dear Dr. (to be) Alyaba, 
 
It is with great pleasure that I give you my permission to use the Cancer Screening Knowledge, 
Attitudes and Beliefs Scale (KABS) in your dissertation to explore the relationship between 
sense of coherence and the health promotion lifestyle of Arab-Americans and to explore how 
these variables influence Arab-Americans to participate in cancer-screening behaviors.  
Kindly find a copy attached in Word format and an explanation of how to score cancer-screening 
behaviors. What I used for scoring was the 2003 American Cancer Screening guidelines. You 
may update the table based on the most recent guidelines though.  
If you have any questions, please do not hesitate to ask. 
Wishing you the best of luck. 
 
Sincerely,  
Hasan Al-Omran, PhD, RN, OCN 
Assistant Professor  
Imam Abdulrahman Bin Faisal University, College of Nursing 
P.O. Box 1982 
Dammam 31441 
Kingdom of Saudi Arabia  
Office: +966 13 3331657 






Health-Promoting Lifestyle Profile II Arabic Version 
 
From: Haddad, Linda G. <haddadl@uncw.edu> 
Sent: Monday, April 29, 2019 7:20:21 PM 
To: ALyaba, Lamyaa 
Subject: RE: Health-Promoting Lifestyle Profile II Arabic version 
  
Dear Lamyaa, 
You have my permission to use the instrument, the problem is that I cannot locate the Arabic 
version for you. I will be looking more so if I find it I can then forward it to you. 
Good luck with your study. 
  
Linda Haddad, RN, PhD, FAAN 
Professor & Associate Director for Graduate program  
School of Nursing 
University of North Carolina Wilmington 
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study, you will get a clear explanation of how to score the results. 
I wish you good luck in your PhD studies. 
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